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’ Simulated pneumatic system predetermines 
Petomonsn of passenger train airbrakes 
—see page 134 
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- Hand-Solenoid-Cam 
* One Moving Part 
» Heads Interchangeable 


« May be Used as a Two-Way or 
Three-Way, Normally Open or Normally Closed 


+ Write Dept.114 for Bulletin 309A 
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PERHAPS YOU, TOO, CAN 
WITH REVERE 


This new Oxy-Acetylene welding torch is nota- 
ble for the use of Revere Extruded Shapes in 
free-cutting brass—and also for its light weight, 
good balance, and easy handling. The connec- 
tion for the gas tubes is machined from a shape, 
and silver-brazed to the fluted handle, also a 
shape, which is in turn brazed toa shape that con- 
tains the needle valve controls. Another fluted 
shape is the mixer, and the same shape is also the 
source of the next part, which is a second mixer: 
Another shape forms the nut which attaches the 
nozzle to the assembly. The nozzle, by the way, 
is made of Revere Free-Cutting Copper Rod, which 
is upset, drilled, swaged to size, and then chrome 
plated. The manufacturer of this new torch came 
to Revere to learn about the possibilities of ex- 


truded shapes. 




























New Model 30 Aircraft Welding Torch, mmude by 
National Welding Equipment Co., 218 Fremont 
St., San Francisco 5, Calif. The multiple mixer 
design is patented. Weight, 82 oz. with mediun? 
nozzle. Made almost entirely from Revere Metals 
in extruded shapes and rod. 











MAKE A BETTER PRODUCT 
EXTRUDED SHAPES 


If you have a product whose design includes a 
part or parts calling for extensive machining 
along the longitudinal axis, such as flutings, 
curves, recesses, remember Revere Extruded 
Shapes. They can greatly reduce machining time, 
lessen scrap, lower production costs, and speed . 
up output. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N, Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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e of the guilty street 


A search for the cause 
of interference with 
television, broadcast 
and amateur radio 
reception pinned the 


blame on local street 


flasher signals. The 


trouble came from arcing 
at the switch contacts 
every time the signal 
lights were actuated. 


The cas 








SOLVED by Mallory Noise Filters 


A three-circuit low pass filter, designed by Mallory, 
reduced the arcing and suppressed the remaining inter- 
ference. In addition, it considerably lengthened the life 
of the switch contacts. Applicable to any arcing circuit 
up to 2000 watts at 220 volts AC, this filter measures 
only 334’ x 244"’x 2”... fits readily inside the flasher. 
To complete the job, Mallory engineers recommended 








re-routing of the signal’s internal wiring to reduce pick-up 
and radiation to the power line. 


The thorough engineering which Mallory put into this 
application is typical of the skills which are ready to 


serve your Own noise suppression requirements. You can 





be sure of meeting the most exacting demands for micro- 
volt level and frequency coverage with filters designed 
and built by Mallory. Call us whenever you have 
a problem. 


Expect more... 
Get more from MALLORY 


Serving Industry with These Products: ei: ¥ PR. MALLORY & CO. inc .~ e hak 2 


Sig. A ne ¥ 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators , : : % Sr 
Electrochemical — Capacitors + Rectifiers * Mercury Batteries te f q - = 
Ls CAP 8 VE bag ay ee eo ‘ew z hee 
+ eS oy AB ts a : ek. 





Metallurgical— Contacts * Special Metals and Ceramics « Welding Materials 
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When requesting further information from companies and organizations mentioned in the items below, 
confusion can be avoided by referring to the issue of Product Engineering in which items appear. These 


items represent current research and 


METALLIC MATERIALS 


Light-weight titanium alloy, considered suitable 
to replace steel in military weapons, has been devel 
oped for the Ordnance Corps by Armour Research 
Foundation, Technology Center, Chicago 16, Ill. Alloy 
said to be 40 per cent lighter than high strength steel 
and shows tensile strengths up to 192,000 psi—on 
about 42,000 psi stronger than any commercial alloy 
of titanium now being produced 


TO MEET HIGH STRENGTH ... 


..demands of advanced aircraft a new aluminum 
forging alloy has been developed by Alcoa, Alcoa 
Building, Pittsburgh, Pa. The company believes the 
alloy may prove especially useful in large forgings to 
be produced on the new heavy presses. A feature 
claimed for the metal which Alcoa has named X7079, 
it does not become distorted when the forging is 
machined. At present the alloy is to be limited to 
die and hand forming jobs. Experimental work is 
underway to apply it in other wrought aluminum 
products such as heavy plate and extruded sections 


AN ALLOY 


of copper-manganese-tin, containing 15 per cent 
Mn and 6 per cent tin, is a development of the Tin 
Research Institute Laboratory, Fraser Rd., Perivale, 
Greenfield, Middlesex, England. Alloy is reported 
to have good mechanical properties, can be readily 
cast, forged, rolled, stamped and otherwise processed 
\lso, it is corrosion resistant and can be plated. 


AN ABRASION RESISTANT .. . 


iron alloy has been developed for special abrasion 
problems met in shot blasting machines and other 
types of abrasive applications. According to ‘Taylor 
Wharton Iron and Steel Co., High Bridge, N J., the 
alloy can be heat treated to 700 Bhn The alloy is 
expected to have a life expectancy of two to six times 
other alloys used for the same purpose. 


ALUMINUM SHEATHED . 


rubber insulated cables for radat equipment and 
other electronic gear appears to be giving excellent 
maritime service. Johnson and Philips, Ltd., Charl 
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design developments soon to influence product engineering. 


ton, London, S.E. 7, England, manufacturers of the 
cable, report that 100 per cent electrical shielding 
with a minimum of weight is provided. Installation 
caused no difficulties except in very confined spaces 
No protection is applied to the aluminum 


CEMENTED CARBIDE SLEEVE BEARINGS 


5/16 dia carried loads up to 2,650 psi at 2750 
rpm with a coefhcient of friction of 0.001 Che bea 
ings—according to the University of Illinois, Urbana 
ill.—were made of straight tungsten carbide with 6 
per cent cobalt as a binder and lubricated with a 
mineral oil. Fine finished bearing surfaces, 8-9 
micro-in., were necessary to keep the coefhcient of 


friction from increasing with increase of load 


NONMETALLIC MATERIALS 


Expanded polyester resin has twice the cushioning 
effect of foam rubber. Further: it will withstand 450 I 
without breaking down. Hudson Foam Latex Co., 
55 West 42nd St., New York, N. Y., claims the resin 
shows no apparent set after indefinite exposure at 
100 F. Low temperature limit is minus 65 F. Resin 
can be electronically sealed to vinyl sheets and when 


molded, an integral foamed skin is formed 


NEW FINISH 


designed especially for spray application on high 
impact polystyrene, acrylic, butyrate and rigid vinyl 
sheet prior to vacuum forming is a development of 
Logo Inc., 13799 S. Ave. O, Chicago 33, Ill. Material 
is reported to be clear, with no suspended particles 
ht stability. Other properties 


and to have good lig 
reported are: good adhesion; humidity resistance; and 


soap and detergent resistance 


REINFORCED PLASTIC 


that is reportedly able to withstand higher tem 
peratures better than aluminum and magnesium is a 
development of the U. S. Rubber Co., 1232 Avenue of 
the Americas, New York 20, N. Y. Claimed tempera 
ture limit of the new material: 500 F for eight days 
strength: 30,200 psi under the same conditions. The 
plastic is a laminate made with glass cloth and three 


ontinued on 


page ji) 
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Can CURVIC* Couplings lower the cost of your product? 


They have done so for scores of manu- 


facturers, by reducing machining 
time, by saving time in assembly and 
by permitting more compact design. 

CuRVIE 
accurate toothed connections which 
the 
centering and alignment. 

With Curvic Couplings, complex 


Couplings are extremely 


combine functions of driving, 


machine parts can be made in several 
bolted) or 
otherwise fastened together. | Xperi- 


smaller units and then 


ence has proved that fabrication of 


many large parts in smaller units has 
reduced the time spent in machining, 
simplified final assembly, and reduced 


Y 


Sami 


39 





over-all manufacturing costs. 

And there is no sacrifice of precision 
—in fact, Curvic Couplings are so 
accurate that tolerances in the finished 
assembly held than 
when the part is made by any other 


can be closer 
means. 

Curvic Couplings are used in such 
applications as heavy-duty gas turbine 
rotors like the one shown above, jet 
engines, crankshafts and camshafts. 

In addition to fixed or permanent 
connections, CURVIC ouplings can be 
produced in semiuniversal, and in 
releasing clutch types. 

All types of Curvic Couplings are 


GLEASON WORKS 


Builders of bevel gear machinery for over 85 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


produced rapidly, economically, and 
with high precision, on Gleason Cut- 
ting and Grinding Machines. If you 
like to know 
Curvic Coupling design or manufac- 
ture, the Gleason Works will be glad 
make 


would more about 


to consult with you, and to 


recommendations about your specific 


applications. Write for our booklet. 





are used in the 


Here is how CURVIC Couplings 
avy-duty 


alignment under the 


production of an &-stage he gas turbine 
rotor, holding it in perfect 


severe stresses encounte red at high speed. 
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different resins—maleic alkyd, triallyl cyanurate and and strip. Convair Div., General Dynamics Corp., 
diallyl bicycloheptene boxylate. According to U. S. $165 Pacific Highway, San Diego, Calif., states that 
Rubber, applications foreseen: aircraft; ducts for hot the rod-type resistance heating elements cut Costs, 
gases; and high temperature molds and dies. improve safety and insure better uniformity of product 
than present heating methods. For annealed materials 
the dies are heated to 550-600 F; for hard materials, 


r CONTACT PRESSURE .... the dies are heated to 300-350 F. 














..is usually all that is required to form a strong 
bond when using a new industrial adhesive. Carboline prpraINING RING .... 
Co., 331 Thornton Ave., St. Louis 19, Mo., reports 
that the cure occurs during aging, even at room tem- 
perature, and the bond continues to strengthen with 
age. A peel strength of 40 psi develops between two 
sheets of neoprene in from 7 to 10 days. Adhesive can 
be used with reinforced polyesters, rigid vinyls, 
phenolics, laminates, natural and synthetic rubbers 
and a number of other materials. 





..which can be locked positively in its groove and 
used as a shoulder against rotating parts is a develop 
ment of the Waldes Kohinoor, Inc., Austil Place, Long 
Island City, New York. It is said to be able to replace 
nuts and bolts and eliminates the need for spring 
washers and other accessory fastening devices. 











A MINIATURE GAGE .... 
A GLASS FIBER .... which will enable scientists to make more efficient 


studies of pressures is a development of the Armour 
Research Foundation, Technology Center, Chicago 16, 
Ill. The gage—probably the smallest of its kind—can 
measure pressures as low as those from a breeze to 
those of hurricane force. Chief use at present: study 
of pressures resulting from nuclear explosions. 





....reinforced structural material that combines 
metals and inorganic substances or combinations of 
both is a development of the Navy's Bureau of 
Ordnance, Washington, D. C. The following advan 
tages are claimed: suitable for higher temperatures 
than presently available glass fiber materials; it has 
improved strength-weight ratio; it is highly resistant 
to the usual corrosive agents; and the raw materials 
necessary for the process are readily available. 






A MAGNETIC AMPLIFIER .... 


...that uses pulses of electricity is said to be highly 

sensitive to temperature changes. General Electric Co., 

I River Road, Schenectady, New York, reports that 

c 0 M P 0 N E N T S the unit consists of two fine copper wires wound on 

a magnetic core. Several units are hooked together to 

boost a tiny signal to a level that can be used by an 
ordinary magnetic amplifier. 


Adhesive lockwashers may some day cut parts 
inventories for fastener users. Studies being made at 
the General Motors Research Center, General Motors 
Bldg., Detroit 2, Mich., point to tailor-made adhesives 
as lockwashers. Once cured in a narrow te mperature 
range to lock a fastener, it cannot be opened unless PROCESSES 
heated to above the cure temperature. Can be reused 
since on cooling to cure range it will relock Vacuum method for casting zinc, is reported to 

reduce internal porosity, increase skin hardness and 
thickness and improve tensile strength. Developed 
DIESEL FUEL SYSTEM .... by the Nelmor Manufacturing Corporation, 1975 East 

: a 9st St., Cleveland, Ohio, the process uses a standard 

-that may simplify servicing, overhauling problems die casting machine and can accommodate any die 
and costs may bring diesel engines into wider use. 
Cummins Engine Co., Fifth & Union Sts., Columbus, 
{nd., developers of the new fuel system, report that 
lighter weight engines may be made possible by the 
higher engine rpm's. Flexibility of the system permits 
a wider range of engine speeds. Experimental engine— 


: tested in excess of 21,000,000 mi—was run at 4,000 rpm. TIN DEPOSITING FLUX . 


casting die that can be mounted on the machine. Some 
die adaptation is required to hold the vacuum; how 
ever, the die can be returned to its former use with 
no impairment to its original condition. 


for soldering has been found to give satisfactory 

PLUG-IN ELEMENTS ..._. joints in joining aluminum and copper or copper to 
copper. Essex Wire Corp., Ward & Thomas, Fort 

.are being used to control the die and metal tem- Wayne, Indiana, reports that the flux is commonly 
perature during the hot forming of magnesium sheet . (continued on page 9) 


Product Engineering — November, 1954 
























1150-hour salt spray test shows 
increased corrosion resistance with 
Bonderite on aluminum 





UNTREATED. Unretouched photo of section of alu- 
minum refrigeration air conditioner condenser after 
1150 hours in salt spray. Note corrosion. 


If you want more effective bare corrosion resistance 
or increased durability for paint, treat aluminum 
and its alloys with Bonderite. 


Special formula Bonderites have been developed 
and tested and proven thoroughly for this purpose. 
They form a thin, irridescent, remarkably effective 
integral coating with the aluminum in simple and 
economical Solutions are sludgeless, 
easily controlled, and produce results of uniform 
high quality. 


operation. 


The Bonderite coating is flexible, withstanding 
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BONDERITE BONDERITE and BONDERLUBE 
corrosion resistant aids in cold forming 
paint base of metals 


PARCO COMPOUND 


rust resistant 


BONDERITE-TREATED. Unretouched photo of iden- 
tical aluminum refrigeration air conditioner condenser 
after 1150 hours in salt spray. Note absence of corrosion. 


moderate draws without trouble. The coating con- 
ducts electricity, necessitating no change in arc 
and spot welding procedures. Bimetallic and gal- 
vanic corrosion resistance is high. 


Bonderite for aluminum is shipped in concen- 
centrated liquid form, easy and safe to handle 
and use. 


Get complete information on this more effective 
protection for aluminum and its alloys. Write for 
bulletin on Bonderite 710 and 720. 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg.U.S. Pat.Off 


Since 1915—Leader in the Field 


RUST PROOF COMPANY 


2179 E. Milwaukee, Detroit 11, Michigan 


PARCO LUBRITE 
wear resistant for friction 
surfaces 


TROPICAL 
heavy duty maintenance 
paints since 1883 
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used as a dry powder. It melts at 380 F and spreads 
evenly over the entire surface. It becomes active at 
about 680 F. The flux is believed to react with the 
aluminum oxide and the underlying aluminum. 
Metallic tin is deposited on the aluminum surface and 
the aluminum chloride which is formed, volatilizes, 
leaving no corrosive residue. 


HIGH SPEED INDUCTION HEATER... . 


.fast enough to heat a % in. rod of titanium to 
3,400 F in 9 sec, is a development of the Radio Fre- 
quency Co., 44 Park St., Medfield, Mass. Unit consists 
of induction coils, 10,000-watt air-cooled tube, mica 
silicone transformers and heavy-duty, aluminum tank 
capacitor filled with dielectric synthetic Hectranol. 
Applications: used for butt welding titanium rods and 
for maintaining desired temperatures in the metal 
until machining operations are completed. Also, the 
soldering, welding and annealing of other commonly 
used metals is done in fractions of a second. 


TESTING 


.Rain erosion of exterior surfaces of high speed 
aircraft is being investigated by Cornell Aeronautical 
Laboratory, Inc., Buffalo 21, New York. Erosion 
increases with velocity, reports the laboratory as indi- 
cated by the following test: at 500 mph a specimen 
showed the effects of erosion in one min; at 200 mph 
a similar specimen required 24-hr. Elastomeric or 
rubber coatings appear best; giving 114 hr erosion 
resistance at 500 mph. Investigations by the Labora- 
tories have shown that paints and plastics have very 
short life 


OPTICAL DEVICE 


..Which makes possible an unusual sort of lens with- 
out a definite focal length is a development of Eastman 
Kodak Co., 333 State St., Rochester, N. Y. Axicon, 
meaning axis image, is the term applied to the device. 
Axicons will form a continuous straight line of images 
A telescope—applying the lens 
from a’ foot or so to 
parts. The telescope 


from small sources. 
would be in focus for 
infinity without moving any 
could also be used to view 
more small sources placed along the line of sight. 


targets 


simultaneously two or! 


TOOTHLESS BAND SAW BLADES 


.are undergoing tests for the cutting of stainless 
steel and other high alloys. Ryan Aeronautical Co., 
2701 Harbor Drive, San Diego, Calif., indicates that 
the ideal speed for toothless blades is about 4,500 
sfpm. Some materials can be cut at 2,100 sfpm; the 
speed increases as the nickel content of the alloy is 
increased. On stainless, it the toothless 
blades work well on gages below 0.049 in. Pressure is 
comparable with that required for toothed sawing. 
Cost of blades, one of the biggest advantages, is 80 
cents compared with $2.50 to $3.00 for toothed blades. 


is claimed, 


HIGH-INTENSITY NOISI 
.May be one reason for the malfunctioning of 
avionic equipment. Armour 
West 33rd St., Chicago, Ill., found that ordinary shock 
and vibration effective 
Noises—120 fed 
sound box caused electron tubes to fail electrically 


Research Foundation, 36 


isolation is not acoustically. 


decibels and higher into a testing 





This Month’s Cover 


This photograph shows a 24-car test rack of the New 
York Air Brake Company that is used for demonstrating 
and evaluating the performance of passenger train air 
brake systems. The fundamental losses and relationships 
of pneumatics that govern the design of such systems 
(see page 134) also apply to the design of the simplest 
pneumatic circuits for industrial machinery. The fact thot 
the magnitude of some of the factors involved is so smoll 
that they are ignored in the design of arbitrary pneumatic 
circuits does not signify that these factors do not exist 
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ON RADIAL DRILL TAPPING 
HOLES IN 1° ALLOY STEEL 


at O. K. RUBBER, INC. 


e more than doubled tap life 
e increased tap speed 38% 


e improved quality of tapped hole 


e eliminated the “mess” and exces- 
sive coolant cost of flood method 


and 
e paid for itself in one month 


in machine cleaning time alone 


WRITE FOR DETAILS IN NORGREN BLUEPRINT SL-3 





NORGREN SPRAY-LUBE SYSTEM 


An Automatic, Air-Powered System for More Efficient Machines, Drill Presses, Lothes, Milling Machines, 
Single or Multi-Point Application of Cutting Liquids to Grinders, Stomping Presses, Boring Mills, Deep Drow 
Metal Cutting and Forming Operations! For apping Presses and er Metal Working Machines. 


NEW ADVANTAGES THAT ARE PRODUCING SPECTACULAR RESULTS ON PRODUCTION LINES 


COOLANT WHERE YOU WEED IT LONGER TOOL LIFE — FASTER CUTTING SPEEDS AND FEEDS | SAVES ON LIQUID CONSUMPTION 
COOLS FASTER LESS" 


DOWNTIME” AND RECLAIMING PROCESSES 


wees 


1 

























PIONEER AND LEADER IN OIL-FOG LUBRICATION FOR 20 YEARS 


342 VALVES ¢ FILTERS © HOSE ASSEMBLIES ¢ REGULATORS © LUBRICATORS 
8 So. Elati, Englewood, Colo 
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For positive, stepless speed selection 


all industry uses Link-Belt P.1.V. 


Sr, PETE ° . - woe ee e 
: or 5 . rat 








Here’s the 
inside story 








NO SLIPPAGE — HERE'S WHY! 





Operates independent of friction chain | (hslow The, chan 


from maximum to minimum speeds y when they engage 
Foe spec 1 changing that’s c m e Accurate ont of process 


pletely positive compietely specds 
stepless—Link-Belt’s P.I.V. has mn @ Precise regulation of rotary 
eq al H rsa totally enclosed all tion 

variable speed drive that e Flexible, accurate timing 


provides exact speed selections e Stepless control of productior 





idependent of friction. lines or individual machines 
; 
be “ee wr ohh ane rag oboe Find out how P.LV. can extend the 
UDS PCrrorms With MactcMess iseful range of your machine opera 
precision tions. Your Link-Belt office or dis 
e Exact synchronization of rotat tributor will give 1 all the facts 
ing parts and machines Call today, or write for Book 2274 


e ~ “4 of 16 P.LV. types — 1/2 1 to 25 hp — ratios to 6:1 


. ; : 
: ! a 
’ » j ' Motorized P I. \ —<¥ 
Basic P.T-V Like P.1.V. with single Motorized P.1I.V with single re 
all others, itis built reduction input or with single reduc tion input and lou 
for horizontal or yutput helical tion input and out ble reductio 
vertical mounting gears put helical gears put helic VARIABLE SPEEC w 





LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices 


Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville 
N.S.W.; South Africa, Springs. Representatives Throughout the World 
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A SCENE FROM A NEW FILM 


DIT: 
CASTING 


Learn what 
ZINC Die Castings 
can do for you... 


Every design and production engineer should see 
the new motion picture “DIE CASTING—How 
Else Would You Make It?” as soon as possible. 
Produced by the American Zinc Institute, Inc., 
this brand-new film not only establishes the rela- 
tionship of die casting to other high speed pro- 
duction methods but it presents the place of zinc 
among the die casting metals. 

Included in the new 35-minute picture are all 


phases of the die casting process—part design, die 





-SEE IT SOON! 


design, casting, machining, finishing, and the fields 


of application. The above picture, for example, 
is one from a sequence dramatically describing 
the casting of the 5-foot, one piece Packard radi- 
ator grille frame and explaining why it is ZINC. 
Even though you are now using die castings in 
the assembly of your products, the film will help 
you to re-evaluate the die casting process in the 
light of the latest improvements in this constantly 


developing industry. 





— 


HOW TO 


= - 
If you have access to fF “ 
oun 
Kodachrome s 


together to see 


pment (th 
and 
a print can 
Zinc Institute, Inc., 
When writing, 


with 
the pictur e, 


4 ran 
e from the America 


jm ile: 
‘ 17, New Yor 
} age s for the showingé and a 


charg 
Street, New 
..Iternate date 
nce (you will also 


booklet on die cas 


several 
the audier 


rec 
tings for th 





e film is 16 mm 


arrange to get 
be borrowe 
60 East 42nd 


try to 
dvise the size of 


eive copies of a ne 
ose viewing 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 


a group 
d free of 


give 


w 24-page 
the fitm) 

















HORSE HEAD SPECIAL (vxiw ad, 


The Research was done, the Alloys were developed, and most Die Castings are based on 


99.9941 % 


) ZINC 
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> 
For high linear speeds... 
. 08 as Vt i< 
oe . : Zz : 
a yy 
r 
» 
s 
No other drive does these jobs...and many more... like 
— transmitting high horsepowers at high speeds or silent chains—with matching sprockets. Your as- 
to synchronizing sound and film in a motion pic- surance of the right chain for your job 
ture projector—Link-Belt Silent Chain has proved For the complete story on silent chain drives, get 
its superiority for a wide range of drives. Better than Book 2425. And for facts on the complete Link-Belt 
98% efficiency is maintained throughout its long life chain and sprocket line, send for Catalog No. 950. 
—frequently 20 to 30 years or more. Positive tooth- 
to-tooth action provides constant ratio for full pro- 
ductive capacity 
And silent chain is just part of the complete Link- —_ 
. F “7r> 
Belt line. You can choose from all types and sizes of i 
cast, combination, forged and fabricated steel, roller CHAINS AND SPROCKETS 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1! To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Througheut the World 13.64 
> non aces 
No ONE chain serves every purpose - - get the RIGHT one from Link-Belt’s complete line 





Precision Steel Roller Chain for LXS Steel Chains, with off- Detachable Link-Belr 8-815 Flat-Top Chain Complete line of single 
moderate speed drives and con set or straight sidebars, chains, available in steel, easy to detach and keep and multiple width cut 
veyors. Available in single and are made to close toler- malleable or Promal, for clean — one of complete tooth sprockets as well 
multiple widths—'%4 to 3” stand ances. Ideal for rugged light-strength drives and line for carrying bottles as a wide range of cast 
ard pitch, 1 to 3” double pitch drives, conveyors conveyors cans, cartons, cases, etc tooth sprockets 
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~__Here’s good news for you 























————~ — oe —=<———= jy 
—— oe 
i j ——— a ne 
Precision f 
pins rollers shafts 
blades awls studs 
points dowels punches 
pivots mandrels swagings, etc. 
Torrington can make them faster, better and for less than 
you can yourself—in the temper, hardness, and micro- 
finish you want—to tolerances in tenths. 
Send for our Condensed Catalog today. It shows 





many more parts that we can produce economically for 





you. And send us a sample part, a blueprint or a letter 
stating your needs. We’re sure our quotation will be 
welcome news. 





The Torrington Company 


u Specialties Division 

















230 Field Street, Torrington, Conn. 


TORRINGTON) B METAL PARTS ae 











Makers of Torrington Needle Bewrings 























plliaieat le ki . J 
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automatic-drain 


Filter 















removes 
abrasive dirt 
automatically 





removes 
corrosive moisture 
automatically 





drains 
automatically 


Continuous 24-Hour Moisture Removal and 
Draining Service for Air Lines means 
¢ TOP EQUIPMENT PERFORMANCE 
e LOW MAINTENANCE COSTS 


The Norgren Automatic-Drain Filter operates automatically, whether air pressure 
is constant or fluctuating, whether or not air is flowing...assuring clean, dry air, 
without attention. 

Performance data prove its efficiency... 100% water removal up to a 
flow of 20 cfm, 90% at flow of 30 cfm...at 80 psi primary pressure and flow of 
35 cfm pressure drop across filter is only 1 psi. Less wear on drain mechanism 
because it drains only when collected moisture reaches a certain level. 


\ 
PIONEER AND LEADER IN OIL-FOG LUBRICATION FOR 26 YEARS 





WRITE FOR COMPLETE DATA 


a co. 
3428 SO. ELATI $1. ENGLEWOOD, COLO 
VALVES © FILTERS ¢ HOSE ASSEMBLIES © REGULATORS ¢ LUBRICATORS 
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DELCO MOTORS 


the best running mate your product can have 


| 
IN 1. In this pushbutton age, millions of Delco motors 


——-— 
«x 


supply the actuating power to operate the appli- 
 - ances, tools and equipment that help to create 
| our American standard of living. 


This widespread use of Delco motors is convinc- 
ing testimony to their outstanding, dependable 
performance. Popular endorsement on such a broad 
scale suggests that a Delco motor is the best running 
mate your product can have. 


DELCO PRODUCTS 


DIVISION OF GENERAL MOTORS CORPORATION 
DAYTON 1, OHIO 


SALES OFFICES: 

Atlanta ¢ Chicago ¢ Cincinnati © Cleveland e¢ Dallas 
Detroit ¢ Evansville * Hartford * Kansas City ¢ Los Angeles 
Philadelphia «© St. Lovis © San Francisco © Syracuse 


AY 
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Needen - ROOT mere: 





Everyone Can Count on 


VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as “ count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 
VEEDER-ROOT INCORPORATED - Hartford 2, Connecticut 


oo New Vary-Tailly Multiple-Unit Reset 


Counter comes in any combination up 
Chicago 6, Ill. » New York 19, N. Y. + Greenville, S. C. + Montreal 2, Canada to 6 banks high, and 12 units wide 
4 : : Write for news sheet and prices 
Dundee, Scotland + Offices and Agents in Principal Cities 


“The Name That Counts” 
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New National Micro-Torc Oil Seals, developed and 
offered only by National, absorb less power and last 
longer than any leather oil seal ever made. Properly 
employed, National Micro-Torc seals have no measur- 


Lowest Torque able leakage throughout service life. 


A ' National Micro-Torc seal- 
oon ae ing members are coated with 

Highest Lubricity -| an elastomer of high lubri- 
, city through which lubri- 

cants cannot pass, (Fig. 1) 

a Measurable Leakage However the body of each 
o Figure 1 sealing member retains 


page National Micro-Tore sealing 


member with “storage action” ‘'itS natural porosity. Thus, 


Runs Cool, Lasts Longer 7 . “s ; = Micro-Torc sealing mem- 








bers absorb and store lub- 

er’ ricant while permitting 

° e Stores Oil a none to escape. This feature 

Sealing Lip ee : - alone makes Micro-Torc 
a mall i. 


the outstanding seal for 








. starved or semi-starved 
Figure 2 


. _ Leather seal applications. 
impervious because of complete . 


rubber impregnation 


©1954 National Motor Bearing Co., Inc, 
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Product Engineering 


This is in sharp contrast with present-day leather 
seals which tend to saturate and leak, or completely 
rubber-impregnated leather seals (Figure 2) which 
are impervious to oil and can neither absorb nor 
store lubricant for periods when lubricant is not 
otherwise supplied. 


TESTS SHOW SUPERIORITY 
In a continuing series of identical 1,000 hour tests 
at National Motor Bearing Co., the marked superi- 
ority of National Micro-Torc Oil Seals over present 
day leather seals has been clearly demonstrated. Com- 
pletely rubber-impregnated seals showed an average 
leakage of 1 to 5 grams per day. In addition, these 
5.0 
45 
40 
3.5 
3.0 
25 
2.0 


LEAKAGE, GRAMS 


15 


10 


2 days 4 days 6 deys 8 deys 10 days 
Figure 3 
Zero-leakage performance of National Micro-Torc seals ae 
in comparison with rubber-impregnated leather seals 9 
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seals hardened and became brittle after only 200 hours 
operation at 170° F. 

By contrast, 90% of Micro-Torc seals tested had no 
measurable leakage at all. (Figure 3) Test conditions 
throughout the 1,000 hours were identical in every 
respect. At the end of the run, every National Micro-Tort 
Seal was flexible and fully operative. 


__— 


TECHNICAL BULLETIN 


Describes National Micro-Torc in 
detail, contains test results, perfor- 
mance charts. For your free copy, 


write Dept. A 


Micro-fore 


ae ede se We week 


Oil & GREASE 12 18) 


SHIMS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices: Redwood City, Calif. 
Plants: Redwood City, Calif.; Van Wert, Ohio 
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Westinghouse F Breaker 


Typical special control panel 
with all Westinghouse 


components. 








FR RON er, 


4 
a 


Si eeemernace sill. . Ss 


Ww ca 
“WESTINGHOUSE 


Compare the Westinghouse complete 
control line for any application 
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+ Westinghouse AB Circuit Breakers anywhere— 


they eliminate unnecessary down time 
and save critical panel space 


No matter what your control panel requirements 
may be... you can be sure of top performance and 
maximum protection when you use Westinghouse 
AB Circuit Breakers. You won't have to worry 
about contact surfaces burning and pitting . . . the 
circuit breaker’s life is well protected by the 
Westinghouse exclusive “De-ion®” Arc Quencher. 
Precise calibration makes the circuit breaker exact, 
tamperproof for the life of the installation... no 


maintenance problem here. 





Many other breaker developments have materi- 
Westinghouse “De-ion” Arc Quencher in action... alized in Westinghouse effort to help you build better 
hot arcs are confined, divided, extinguished in just equipment. Among these are shunt trip, under- 
1/120 of a second. voltage release, remote control, breakers for unusual 
conditions. 

In addition, Westinghouse can provide you with 
a full range of motor control components of recog- 
nized top performance. The complete control line 
includes manual controls, magnetic controls, and 
other control components. 

Call your Westinghouse Representative, or write 
for AB Circuit Breaker Book B-6145, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 





30, Pennsylvania. J-30156-A 


you can 6 SURE... ie irs 


Westinghouse 





The old way of arc quenching... hot, billowing 


arcs burn, pit, destroy contacts. 
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Operator's 
Control Station 





BUILT AND APPLIED BY RELIANCE 


ruese [00k of Aatoudttion, BOOST 





Control Unit 


Adjustable-Speed 
Drive Motor 











RELIANCE incineceinc co. ° 


1080 Ivanhoe Road, Cleveland 10, Ohio ° Sales Representatives in Principal Cities 
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RELIANCE 








PRODUCTION EFFICIENCY IN EVERY INDUSTRY 
. .» Moving Everything from Textiles to Engine Blocks 


at Cena cos 


If you’re looking around for ways to improve your profit ratio—then 
take a look at these Tools of Automation! They include Reliance 
motors, adjustable-speed drives, electronic controls, and applied 
engineering. They’ve made a lot of companies a lot more competitive. 


They are used in the world’s largest and most completely automated 
engine plant. And you will find them delivering outstanding per- 
formance on machinery in paper, steel, machine tool, textile—in 
fact, in every industry. 

The nearly 50 years of practical, first-hand experience Reliance has 
in developing, building and applying the Tools of Automation are 
available to help you automate a single machine ...a process... or 
a complete production line. For all the facts, write for our new 
booklet, ““The Tools of Automation”. 


Efficiency of this textile range is increased by multi-motored Reliance V*S Drive. 
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Over 2,000 Reliance Precision-Built Motors deliveg 
steady, unfailing power to speed engine castings auta. 
matically through 26 machine operations. 





Here’s How the Original 


“itmer TIMING 


... Made possible improved tool life and finishes on the 


PRATT & WHITNEY AUTOMATIC DUPLICATING MACHINE 


d 


—F 
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| ee 
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On this machine, the two upper and two 
lower cutter spindles, driven by Gilmer 
“Timing” Belt Drives, simultaneously 
produce four identical forging dies (such 
as for jet turbine blades) under control of 
the center tracer spindle which follows a 
hard master shape. The machine dupli- 
cates to very close tolerances, using 
either high-speed steel or carbide cut- 
ting tools. 

Since the life of carbide tools is greatly 
reduced, and finish impaired, by any 
slippage or slowing down of the spindle 
drive, the round belts formerly employed 
not only required much larger-diameter 
pulleys but also produced unsatisfactory 
tool life, as some slippage was bound to 
occur. To hold this to a minimum, belts 
had to be installed under high initial 
tension, which also resulted in frequent 
belt breakage. 

The answer to the problem proved to 
be a positive slip-proof drive requiring no 
initial tension, no lubrication, no large 
pulleys —the Gilmer ““Timing”’ Belt 
Drive! Now, a total of eight ‘“Timing”’ 
Belt Drives transmits perfectly syn- 
chronized power from the motor to the 
five spindles. Belt slippage and tool 
chatter is positively eliminated, assuring 
maximum life from carbide tools and uni- 
formly high quality finishes on the work. 
Belt breakage is a thing of the past. Belt 
pulleys are considerably smaller, yet pro- 
vide a speed range of 900 to 10,000 rpm 
required for the interchangeable use of 
high-speed steel and carbide cutting tools. 
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BELT DRIVE 


Industry’s Newest Power Transmitting Medium 
SWEEPS AWAY DESIGN RESTRICTIONS 


In one application after another, 
‘**Timing”’ Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines—that 
were previously either impractical 
or impossible! For never before has 
there been a positive drive that com- 
bined all these desirable charac- 
teristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


@ Maintains precise synchronization 
(“timing”) between shafts. 


@ Provides speed ratios as high as 15 
to 1 in a single step. 


@ Operates satisfactorily at speeds from 
inches per hour to 15,000 fpm. 


@ Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Has nearly 100% mechanical efficiency. 


@ Needs no initial tension. Lighter 
bearing loads permit lighter bearings. 


© Does not stretch or lengthen with use; 
requires no take-up. 


® Can be designed for zero backlash. 


@ Capacity ranges from 1/100 te 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in success 
ful use on hundreds of thousands 
of machines. Full details and des 
cription are given in the 76-page 
Gilmer “Timing” Belt Manual, 
which lists hundreds of drives avail 
able promptly from stock. For your 
copy, call your nearby Gilmer 
“Timing” Belt Distributor. Or, if 
he isn’t listed in the classified tele 
phone directory, write to the ad 
dress below 


7% 
seen, 


space. 








__/) America’s Oldest Manufacturer of Industrial Rubber Produets 
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FLAME HARDENED MEEHANITE DIES 
PRODUCE JET ENGINE PARTS 


Cockshutt Aircraft Limited, Renfrew, Ontario, 
manufacturers of jet engine components, have 
found the use of flame hardened Meehanite dies 
are the all-round answer to better performance 
in service in the production of pressed parts and 
a superior finished product. 


Flame hardening set-up for hardening Meehanite 
dies prior to chrome plating. 


Meehanite punch-draw and pressure rings; chrome- 
plated for second draw on 600-ton Dominion Hy- 
draulic Press. Flame tube center section. 










. 
Builder says: 
“In producing parts for jet engine combustion systems, 
we have found that flame hardened Meehanite metal 
dies are far superior to those made from ordinary gray 





iron castings when used on hydraulic or mechanical 
presses. 


The rings and punches made from flame hardened 
Meehanite metal for use on our Cincinnati Hydroform 
Presses are equal in performance to those made from far 


more costly materials. 


For further improvement and to avoid scores and 
scratches during drawing operations, it is found bene- 
ficial to hard chrome plate the work surfaces of the die, 


but it is important that the die is hardened before plat- 
J & B— “Panto-Miller 


ing to reduce peeling or chipping of the chrome to a deeuien Ghalesibe gue 


minimum,” 


J&B “’PANTO-MILLER”’ 


Another Precision Tool Specifying 
Meehanite Components 


—.. PANTOGRAPH ARMS 
& LINKAGES 


UPPER BASE 

- TABLE 
Johnson & Bassett, Inc., Worcester, Massachusetts, as 
build a 2-dimensional pantograph engraver known ~ SADDLE 
as the “Panto-Miller”. Designed for versatility, pre- 
cision and efficient production, this unit incorpo- 


rates Meelhanite castings for all major, vital parts. 


Builder says: 

Our use of Meehanite castings in general is due to the 
excellent machinability, tensile strength and rigidity. It 
is important to our Panto-Miller that we have these three 





features, plus the important feature of vibration absorp- 
tion. Our machine is a duplicating machine and, of 
course, must be extremely accurate and we require the 
best materials available as insurance against blow holes, 
distortion, etc.” 
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Industries report what Meehanite Castings 
have done for them 


RUGGED HARDINGE GRINDING MILLS 
BUILT WITH MEEHANITE CASTINGS 


The name “Hardinge™ has long been famous in those fields where the grind- 

















ing or pulverizing of all types of materials is a basic requirement. As manu- 
facturers of the highly successful Conical Grinding Mill, the Hardinge 
Manufacturing Company, York, Pennsylvania, materials specifications call 
for maximum properties and service life and Meehanite castings are used 


for important basic components. These include: 


1. Mill Shell ¢ 2. Trunnions ¢ 3. Gear Ring and Gear ¢ Main Bearings 


Builder SGYSSs “We undertook the manufacture of Meehanite cast- 
ings in our foundry some years ago, not only as a means of improving 
foundry efficiency and quality of 
castings, but in order to produce 
cast components such as these 
which will provide maximum 
wear resistance, high strength 
and toughness and the uniform- 
ity of these properties which 





enables us to assure our cus- 
tomers that they are buying a 
better product when they buy 























Meehanite grinding mill shell. Mill bearings are Meehanit ting from Hardinge.” 
—— — 
ONLY A MEEHANITE FOUNDRY CAN MAKE MEEHANITE CASTINGS 
American Brake Shoe Co.. . . . . Mahwah, New Jersey Johnstone Foundries, Inc. . . . . Grove City, Pennsylvania 
The American Laundry arenes Co.. Rochester, New York Koehring Co. . . . . « « « « « Milwaukee, Wisconsin 
Atlas Foundry Co. . . . .. . « «+ Detroit, Michigan Lincoln Foundry Corp. . . . . . « LosAngeles, California 
Banner Iron Works . . - « « St. Louis, Missouri Palmyra Foundry Co., Inc... . . . «. Palmyra, New Jersey 
Barnett Foundry & Machine Co. rvingtonend Dover, New Jersey The Henry Perkins Co. . . . . Bridgewater, Massachusetts 
E. W. Bliss Co. . . . . . Hastings, Mich. and Toledo, O. Pohiman Foundry Co.,inc. . . . . « Buffalo, New York 
Builders Iron Foundry . . . . . Providence, Rhode Island The Prescott Co. . . . « Menominee, Michigan 
Compton Foundry ... . . « « « « Compton, Calif. Rosedale Foundry & Machine Co. . Pittsburgh, Pennsylvania 
Continental Gin Co... . Birmingham, Alabama Ross-Meehan Foundries . . . . Chattanooga, Tennessee 
The Cooper-Bessemer Corp. Mt. Vernan, Ohio & Grove City, Pa. Shenango-Penn Mold Co.. . . . . . «. « Dover, Ohio 
Crawford & Doherty Foundry Co. . . . Portland, Oregon Sonith Industries, Inc. . . . . «ee Indiandpolis, Ind. 
DeLaval Steam Turbine Co .. . Trenton, New Jersey Standard Foundry Co.. . . . . Worcester, Massachusetts 
M.H. Detrick Co. . ; _ Newark, N. J. and Peoria, Ill. The Stearns-Roger Manufacturing Co.. . Denver, Colorado 
Empire Pattern & Foundry Co. - « « « «+ Tulsa, Oklahoma Traylor Engineering & Mfg. Co. . Allentown, Pennsylvania 
Farrel-Birmingham Co., Inc. . . . . Ansonia, Connecticut Valley lron Works, Inc.. . . . . « « St. Paul, Minnesota 
Florence Pipe Foundry & Machine Co. . Florence, New Jersey Vulcan Foundry Company. . , Oakland, California 
Fulton Foundry & Machine Co., Inc. . « « Cleveland, Ohio Warren Foundry & Pipe Corperetion . Phillipsburg, New Jersey 
General Foundry & Manufacturing Co. . . Flint, Michigan Washington Iron ‘Works . . . . . « Seattle, Washington 

Georgia lron Works Co. . . . « «© «© « « Augusta, Ga. ANADA 

Greenlee Foundry Co.. . - « « Chicago, Illinois Hartley Foundry Division — 

The Hamilton Foundry & Machine Co.. . . Hamilton, Ohio Lonaon Concrete Machinery Co., Ltd Brantford, Ontario 
Hardinge Company, Inc. . . . . . New York, New York E.Longltd. .. ‘eee & @ « = See 
Hardinge Manufacturing Co.. . . . «. York, Pennsylvania Otis Elevator Co., Lid. - « « « « « Hamilton, Ontario 

] 
Write for your copy of “‘The Handbook of Meehanite Metals’ 
This Advertisement Sponsored by Foundries listed above 
‘(1 MEEHANITE METAL 
» CORP. 





714 North Ave., New Rochelle, N. Y. 
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Enginecring 



































Operator's touch controls slab movement through 84" rolls. 


ok at Magnesium! 


Now Available! Tremendous new Dow fa ilities, now in 


| IP , | ‘0 9 5% operation, are geared to supply large quantities of magnesium plate, 
sheet and extrusions—in many new sizes, shapes and forms. Years 
of experience with magnesium were combined with newest volume 


PRICE REDUCTION production techniques to create the world’s first 84-inch coil mill for 


rolling magnesium. If you are a designer, engineer or manufacturer 


anxious to cut costs and improve products—it’s time to take 


ON PLATE Xv SHEET a new look at strong, lightweight magnesium! Call the nearest Dow 


office or write today for information—THE DOW CHEMICAL COMPANY, 


Magnesium Sales Department, Midland, Michigan. 


MAGNESIUM PLATE—Light, strong MAGNESIUM SHEET — New. production MAGNESIUM COIL—Note size 
magnesium tread plate—lengths to 16 feet, facilities and rigid inspection insure top quality of coil, illustrates new availability 
widths to 6 feet, thickness to 2 inches. magnesium pte al in greater widths and lengths. 


you can depend on DOW MAGNESIUM 




















KLIXON Protectors 
Prevent Motor Burnouts 


Built-in as an inherent part of the motor, a Klixon Protector assures safe, 
positive protection against overheating and burning out. 

All you have to do to get this worthwhile protection is to specify that the 
motor manufacturer or supplier includes built-in Klixon Protectors. The 
additional cost is low and pays dividends over and over by eliminating burn- 
outs, expensive repairs and replacements. And because Klixon Protectors are 
built-in by the manufacturer, they are matched to the thermal characteristics of 
the motor, assuring positive protection. Specify and insist that the motors 
you buy include Klixon Protectors. 


HERE'S HOW IT OPERATES 





te Ze. (eens) nae ix 
r ra 
= = “Root 1 
Mounted in the dome where A Lb > eee 


it can follow every temper- 
ature change, the Klixon 
Protector eliminates motor 
burnouts in the hermetic 


comprcssee, seeucing de- CLICK ...1T’S OFF! CLICK ...IT’S ON! 


pendable refrigeration. 





When temperature within the When the motor cools to a 
motor reaches danger point, safe operating temperature, the 
the KLIXON Protector snaps Klixon Protector snaps _ the - . 
the power “OFF” preventing power “‘on”’ automatically if the 
burnouts. automatic reset is specified ...or 





when the reset button is pushed 
(=>. when manual type is specified. 
LIx at 
TRADE ame mG LWW ua Pat OF 


Mowal METALS & CONTROLS CORPORATION = “"jomatic 
SPENCER THERMOSTAT DIVISION 
911 FOREST STREET, ATTLEBORO, MASS. 
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General Plate 
TRUFLEX® Thermostat Metals 


Give Accurate 
Temperature Response...Cut Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency in 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 


are engineered and manufactured to your 


Product Engineering — November, 1954 


specifications, ready for 
installation into your prod- 
ucts. They eliminate costly 
fabrication problems . 
needless special equipment 
... experimental work and 
expensive calibration. 
However, if you prefer to make your own assem- 
blies, General Plate Traflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured material 


to your 


specifications. 


W rite for information and engineering assistance. 


General Plate Composite Metals! 
METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


TTT FOREST STREET, ATTLEBORO, MASS. 








gc aline God Poses. yg timite® 


Back Door 


Here's Why Piper Aircraft 
Prefers Rubatex Seals... 


““Rubatex makes a soft, resilient 
bulb section which forms an excel- 
lent seal between the door and door 
frame ... and requires less pressure 
to close the door than the ordinary 


rubber bulb section”’. 
H. Piper 


Vice President 


For air that protects 
—wvuse Rubatex! 


— | 


Baggage Compartment Door Front Door 


Excellent compressive strength . . . Double-action resiliency ... Zero 
moisture absorption Complete oxidation resistance Unusual 
ability to form an effective seal, even though the surface to which it 
is applied may have minor irregularities — are the major factors why 
RUBATEX Closed Cellular Rubber offers unlimited possibilities for 
many sealing applications. 

PLUS the big economy advantage that most gasket requirements can be 
cut from sheet stock in soft, medium or firm grades — eliminating any need 
for special coating or expense of molded-on skin. 


Why not give RUBATEX a test? 


Send us details regarding your specific sealing application. Let us send 
samples and recommendations to meet your requirements. 


Write Dept. PE-11 Great American Industries, Inc., Rubatex Division, Bedford, Virginia. 


ALSO MANUFACTURERS OF VINYL SHEETS 


AR RUBBER 


s t 
= py 
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Now is the time 
to use the sales appeal 
of Stainless Steel 


of Steel 
make in your product a real 
‘“‘plus’’ from a sales standpoint. Its last- 
ing good looks alone will often justify 
its use. And, along with this important 
advantage, goes exceptional resistance 
to corrosion and abrasion, ease of clean- 


The many benefits Stainless 


its use 


ing and low maintenance costs 

There’s never been a better time to 
take advantage of the qualities of Stain- 
less Steel. And when you do, be sure 
that perfected, service-tested USS Stain- 
less Steel is used 


UNITED STATES STEEL 
TUBE DIVISION 


CORPORATION 


PITTSBURGH 


PITTSBURGH 


NATIONA 


TENNESSEE 


eS i 


OAl 


ia 
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Perforated basket is easy to clean 
because it's made of Stainless Steel 


@ Hamilton Copper and Brass 
Works, a division of Brighton Cop- 
per Works, Inc., Cincinnati, Ohio, 
offers this perforated Stainless Steel 
basket with 
jacketed pressure cookers. 


its line of steam- 

It’s another application where 
Stainless Steel’s smooth, dense sur- 
face dictates the use of this metal. 
There are no places for food particles 


to lodge and adhere even on a per 
basket like this 
quently, cleanups are fast and easy 


forated Conse- 
and absolute sanitation is assured 

The kettle itself can be equipped 
with a Stainless Steel gate valve or 
giving 
tion in another place where cleaning 


flush-bottom valve, protec 


can be a problem. The adjustable 


leg flanges are Stainless Steel, too 


Two valves dramatically demonstrate 


AN STEEL & WIRE DIVISION, CLEVELAND OLUMBIA 
RON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL | 
‘ A wran ‘ ‘ : 


> 3) & Se 


GENEVA STEEL 


LY Divis 


pe 


Stainless Steel’s 
corrosion 
resistance 


Both of the end gate valves shown 
above were in service in one of the 
pipe stills at a Gulf Coast refinery 
The top valve, trimmed with Stain 
less Steel, is still in excellent condi- 
tion after of 
light crude naphtha containing sul 


two years service in 
fur compounds 


The bottom valve, made of less 
durable mater.als, failed after only 
a year in the same kind of service 

Stainless Steel’s ability 


up under severe service conditions 


to stand 


pays off every time. In many appli 
cations, it is far and away the most 
economical material you can use 





DIV 
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SION 
WAREHOUSE 


SAN FRANCISCO 
DISTRIBUTORS 





> ton = SS 





On self-unloading limestone carrier, USS TRI-TEN E Steel 
increases strength and reduces weight 18,000 Ibs. 
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— Handling limestone at the rate of 
. ; 4,500 tons per hour, the 250 ft. boom 

= Mire can be swung through a horizontal ar 

of 113 degrees on each side of the vessel 

oo to discharge cargo, and can be elevated 


——— 
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for vibrating screens 


The high strength and superior at 


High endurance limit of USS COR-TEN Steel prolongs life of springs 


Built by Manitowoc Shipbuilding Inc.- Mani- 
towoc, Wis., the steamer “John J. Boland”’ is 
typical of the modern 


self-unloading cargo 


™ - 
22>. vessels now operating on the Great Lakes 


to an angle of 18 degrees. 50,000 lbs. of 
USS Tr1-TEN E Steel were used in the 
boom and in the huge “‘A”’ frame which 
supports it 

Both these structures were designed 
by Robins Engineers, Division of 
Hewitt-Robins Incorporated 

The choice of Tri-TEN E Steel, in 
plate and structural shape form, was 
dictated by the fact that the use of this 
high strength steel not only made it 
possible to substantially increase the 
strength and durability of these vital 
parts, but also resulted in saving be 
tween 8 to 10 tons of weight 

For many years, USS High Strength 
Steels have been successfully employed 
for special operating equipment such 
as the unloader shown here, where 
these “steels that do more”’ have proved 
economically superior by keeping 
weight at a minimum while at the same 
time insuring maximum strength and 
durability 









mospheric corrosion resistance of USS 
Cor-TEN Steel are so widely recog 
nized that it is not surprising that de 
sign engineers have sometimes over 
looked another very important prop 
erty of Cor-TEN Steel, namely its high 
endurance limit—50°{, greater than 
that of carbon steel and drive springs for Symons® vibrating 
This property which gives USS Cor screens made by Nordberg Mfg. Co 
TEN Steel greater fatigue strength pays illustrated here 
off in many applications where repeated These springs of the laminated type 
loading, reversal of stress, or vibration are made of hot rolled strip. They vi 


are involved. For that reason, Cor-TEN brate at 750 to 800 cycles per minute 


Stee! has been used for several years one million reversals of stress in about 
to improve the performance of support 20 hours. By replacing carbon steel 





with USS Cor-TEN Steel, longer and 
more uniform service life has been ob 
tained 

If you are building or using high 
speed machinery or other equipment 
that is subject to severe vibration 
stresses, it may be to your advantage 
to find out more about Cor-TEN Steel 


UNITED STATES STEEL RPORATION PITTSBURGH COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


AL & |RON DIVISION. FAIRFIELD ALA NITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-1 


MPAN xtw 
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YSS HIGH STRENGTH STEELS 


Asphalt plant dryer drum 
is built of USS MAN-TEN steel to increase 
resistance to abrasion and heat 


Where bituminous roads are being 
built, Barber-Greene Asphalt Mixing 
Plants are a familiar sight. The model 
845 plant shown here produces tar or 
asphalt road paving mixes at a rate in 
excess of 60 tons per hour 

In the dryer, which removes the 
moisture from the sand and stone used 
in the aggregate, temperatures run as 
high as 800°F. and abrasive action is 
severe. To meet these conditions, the 
Barber-Greene Co. of Aurora, III 
builds the entire dryer drum of high 
strength USS Man-TEn Steel. With 
this steel, which has one and a half 
times greater yield strength than car- 
bon steel, they obtain in addition, 
greater abrasion resistance and greater 
resistance to impact and vibration 
important qualities that help to pro 
long life and keep maintenance costs 
to a minimum 

For more than twenty years USS 
MaAN-TEN Steel has been used to in- 
crease the durability of road building 
equipment of many types. In concrete 
mixers for example, where ability to 
withstand abrasion is highly desirable, 
it has found wide application in the 
mixing drums, mixing blades, charging 
hoppers and discharge chutes 

If you want to increase the working 
capacity of your equipment or give it 
extra stamina to keep it on the job, 
all at low cost, find out how readily 
USS Man-TEN Steel can be incorpo- 
rated in your designs, how easily it 
fabricates and how little it costs to use 


U N 
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Street lighting standards 





made of USS MAN-TEN Steel 
are more rigid . . . more resistant 


to impact and vibration 


In their line of Octa-Tube Lighting 
Standards, engineers of Millerbernd 
Manufacturing Company, Winsted 
Minnesota, have discovered a low cost 
way of obtaining maximum strength 
and durability with minimum weight 

By using ll-gage USS Man-TEen 
Steel, with its high strength and its 
atmospheric corrosion resistance equal 
to that of copper steel, in place of the 
usual 1l-gage carbon steel, extra 
strength to resist wind and ice loading 
conditions was achieved and proven 
in actual tests 

According to the manufacturer 
“Lighting standards take quite a beat 
ing in ordinary use impacts from 
car bumpers and street maintenance 
equipment, vibrations caused by heavy 


pT awe 


vehicles, and corrosion from street 
chemicals or industrial atmospheres. (In 
Man-TEN Steel, besides extra stre ngtn 
we get an extra measure of resistance 
to these impacts, vibrations, and corro 
sive elements 

‘wo important factors affecting the 
choice of USS Man-TEN were its abil 
ty to be cold-roll formed and its readi 
ness to take finish preparations. MAN 
EN qualified highly on both counts 

For more than 15 years, the Miller 
bernd Manufacturing Company has 
used USS High Strength Steels in many 
of its products, resulting in lower costs 
and improved customer satisfaction 
Che extra qualities of these “‘steeis that 
do more” are important selling points 
in this kind of equipment 
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what adhesives 


Trimming cloth—and costs at Graflex 





What you see above is a plastic-coated cloth EC-880 is its tack-free dry film. " 
nas just been roll-coated with a 3M { y to handle during die-cutt ng oO 
sive, EC-880. ions . . . makes it a simple matt 


} ] ] an inventor’ of t ese speck e 
r this coated cloth is allowed to dry, it an inventory of tl I i 


t int g aller shz Sf Ss » 
atin o smaller shapes and sizes See what adhesives can do for you... 


at time, the adhesive Whatever your fastening problen 


solvent and the 
Nvent and the }M adhesive to help you produce mor 


‘ 


be pressed into perma efficiently and economically. For deta 


mn a Graflex camera case. aoe ; a ee 
\ SM. sosales representative. see our cotalog in 
ng EC-880 to full sheets of this , write today for free booklet. PRODUCT * 
, DESIGN 
X saves considerable time, mate ddress SM, Dept. 411, 417 FILE 


noney. Another advantage ol juette Ave., Detroit , 4 Mich, or write tor copy 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


4 2 
MAK rF “SCOTCH” AN E . TIVE ‘ VE TAPE e “SCOTCH” TAPE @ “SCOTCHLITE 


REFLECT E HEET AN ATING “3M"" ROOFING GRANULES @ “3M" 
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When you're working with Hoover, you 
don’t have to limit your design to fit a 
standard-size motor. Hoover can fit 
the motors to you—economically, too 

Hoover offers complete flexibility in 
fractional or integral horsepower 
motors. 


Flexibility in the design stages— 
with capacity for producing sample 
motors for your experimental needs. 
Flexibility in development — Hoover 
engineers can work with your engi- 
neers to find the most practical answer 
for your performance and price re- 
quirements. 
Flexibility in delivery —with ability 
to add special mechanical or electrical 
details at any stage of production . . 
to change or adapt models on short 
notice .. . to increase your motor sup- 
ply almost overnight. 
Power by Hoover motors is power 
to meet your needs. Write, wire or phone for further information. Please 
indicate type of equipment you wish to power (any- : 
, Blectric 


thing up to 5 h.p.). The Hoover 
Motor Division, 93 Brook Ave., North Plainfield, NL 4. 


Product Engineering — November, 1954 





BIG OR LITTLE... TOUGH OR EASY 


GRAMIX. SINTERED METAL PARTS 


PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 


large and small pieces open or close 
tolerances 


single and multiple simple or complex 
compositions shapes 


GRAMIX sintered metal bearings and parts can be produced to meet an extremely wide variety of applications and specifi- 
cations. Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock. With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course. Write for data book. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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B. F. Goodrich RIVNUT replaces nut plate... 
cuts out leaking, warping, thread cleaning 


MANUFACTURER of industrial oilers was brazing 
A nut plates on his reservoir tanks for bolting to 
brackets. This sometimes caused leaks and warping 
Since painting had to follow brazing, the threads 


had to be retapped. 























By switching to Rivnuts, brazing was eliminated. 
Installed from one side, after painting, in one-tenth 
the time required for brazing, Rivnuts provide at 
least six clean threads (A) to take the attachment bolt 
Rivnut forms oil-tight seal, has closed end (B). Special 
spacer head (C) of desired height keeps spacing 
uniform between tank and bracket. 


Closed-end Rivnut with spacer head is one of 
many types of Rivnuts. If you have a fastening 
problem, consult a Rivnut engineer. Write to The 
B. F. Goodrich Company, Dept. PE-114, Akron, Ohio. 


If you have fastening jobs like these, get B. F. Goodrich RIVNUTS 





REFLECTOR 
RIVNUT ‘+o 
\ 


—— > 1. DOES 2 FASTENING JOBS! 
|< anaeoenaigiggi B. F. Goodrich Rivnuts fasten 


." Dr spotlight socket to reflector; 
ait f same screws hold plug base to 


reflector. Former method 
demanded piercing, tapping, 
&S SVS SS 
PLUG BASE 


3. GIVES 6 CLEAN THREADS 
IN WOOD! Rivnut upset in 
wood eliminates wood screws, 
provides 6 solid threads for 
attachment bolt. Bulge formed 
by upsetting holds Rivnut 
welding operations. y,, fast. Splined shaft keeps it 


SOCKET from turning. 





Seateasstcetiaiin 


HEATING ELEMENT 


2. ELIMINATES REINFORCING 





PLATE! In assembly of vapor- 
izers, Rivnuts do away with 
reinforcing plate, don’t turn 
under torque, hold flange 
securely without bending. 
Result: less assembly time, 
fewer parts, better product. 








4. FASTENS PLYWOOD TO 
STEEL! Easier to install than 
wood or self-tapping screws, 
Rivnuts fasten plywood walls 
to tubular steel sections in 
trailers. No wood filler needed. 





B.E Goodrich 


RIVNUTS 


The only one-piece 
blind rivet with threads 
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SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications Write for your 
free copy today to The B. F. 
Goodrich Company, Depart- 
ment PE-114, Akron, Ohio. 








CRANE PACKING COMPANY’S MECHANICAL SEALS 


TO INSURE LEAK-PROOF, TROUBLE-PROOF, 


The mechanical shaft seals, manufactured by Crane 
Packing Company of Chicago, for use on rotating-shaft 
applications such as centrifugal pumps, turbines and 
agitators, are designed to handle a wide variety of highly 


corrosive liquids or gases at temperatures ranging from 





—100° to 485° F. and pressures up to 750 psi. GRAPHITAR 
rings, rotating with the shaft and mating against a 
GRAPHITAR ring for , ; ide alien finale f ehh 
type 19 Crane Packing Company Stationary seat, provide a tight, leak-proof seal wit 
pochonicel Shak Sent minimum running friction. A free-sliding spring device 
holds the GRAPHITAR ring in place and automatically 
compensates for wear on the ring. And since GRAPHITAR 
is self-lapping and extremely long-wearing, the seal is 
virtually permanent. Because of its wearing qualities 
and because it is chemically inert and unaffected by high 
pressures or temperature extremes, GRAPHITAR proves 
itself to be by far the most successful material in appli- 


cations like these. 





GRAPHITAR is a versatile engineering material produced 
from carbon-graphite powders, compacted under high 
pressures and fused at temperatures exceeding 2000° F. 
It can be formed in relative'y complicated shapes and 
GRAPHITAR ring for ” 
type 9 Crane Packing Company ground to tolerances as,close as .005” for seals, bear- 
en ings, valves, piston liners and many other parts. It is 

lighter than magnesium, harder than most steels and 

mechanically strong and durable. GRAPHITAR is self- 

lubricating and can be operated under relatively heavy 


loads at high temperatures without oil or with a light 


lubricant such as kerosene or water. 


OUR 100th YEAR 


THE UNITED STATES | 
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wor GRAPHITAR. nunc: 


FRICTION-LESS PERFORMANCE 


CRANE 
TYPE 19 SEAL 


High production seal for 
corrosive service on shaft 
sizes up to 34 inch, 





CRANE 
TYPE 9 SEAL 


For high temperature 
and corrosive service in 
chemical, petrochemical 
and refining industries. 











GRAPHITAR parts such as these have become prac- 
tically indispensable to modern industry. In hundreds 
of difficult applications, GRAPHITAR is the only suc- 
cessful material for the job. Write for our free 64- 
page catalog describing many of these applications 
and including complete information about ways that 
GRAPHITAR can be used to advantage in your products. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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It takes Six Bolts - 


o give full 
bearing protection 
for greater motor 
performance 


HE TWO EXTRA BOLTS in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor... 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the Learing against con- 
tamination from dirt and moisture. 
At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 
Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


ALLIS-CHALMERS -NORWOOD WKS. 
Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 


with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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New Du Pont MYLAR has unusual properties 


REG. U.S. PAT. OFF. 


that may help you improve a product 





* Strongest of ail 
plastic films 


* Remarkable resistance 
tO moisture 


and many chemicals 


Du Pont “Mylar’’—strongest of all plas- 


The balance of properties offered by tic films—offers you new possibilities of 


“Mylar” permits thinner insulation that 


product improvement in fields as far 
resists extremes of temperature, humidity 


apart as electrical capacitors and high 
fashion fabrics. ‘‘Mylar’’ polyester film 
a new product of Du Pont research, has 
an unusual balance of electrical, phys 
ical, chemical and thermal properties 
Its high dielectric strength and rela 
tively low power factor, together with 
outstanding mechanical properties and 
thermal stability, make it ideal for a 


variety of insulating purposes 
Attractively printed “Mylar” may be 
bonded to acoustical tile. Easily cleaned 


surface does not impair acoustical efficiency DI PON | 


“MYLAR” 


polyester film 


*€6. us. pat OFF 
High tensile strength and dimensional 
stability of “Mylar” make it useful for BETTER THINGS FOR BETTER LIVING 


magnetic re ording and industrial tapes THROUGH CHEMISTRY 


Product Engineering November 


At the left are shown a few examples 
of the varied applications of this versa 
tile film. It may pay you to investigat 
the opportunities for better products 
lower costs that ““Mylar’’ holds for 


you 


Send for free booklet. To help you evalu 
ate the advantages of ““Mylar’’ for your 
product, this free booklet gives you prop 
erty data on “Mylar” 

shows you how this film can 

be used in product design 


and improvement 


E du Pont de Nem 
Film Department 


Wilmington 98, Delo 


Please send me 
Mylar." 
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make better products 


Clean is the word for Chase Brass Sheet and Strip—it’s always 
bright...smooth...free from oxide coating and excess oils. It’s 
always straight and smooth on the edges, too—and uniform 
in width, gauge, temper. For you, that means higher product 
quality...lower finishing costs. The fact is, Chase® sheet metal 
saves you money all along the line. Its high ductility and mal- 
leability make for easier, faster forming, longer tool life. It’s 
so workable, it often allows you to combine forming processes 
without intermediate annealing steps. 


Chaseé 


BRASS & COPPER CO. 








For the finest in sheet brass, bronze or copper—get in 
touch with your Chase wholesaler or the nearest Chase 
warehouse. And remember—Chose now sells stainless 
steel, too! 

NEW PRIZE-WINNING MOVIE=—"The Science of Moking 
Brass.” Available for free showing in your plant or office, 
or to industry groups. Call nearest Chase warehouse or 
write us. 








WATERBURY 20, CONNECTICUT » SUBSIDIARY OF KENNECOTT Copper corporation The Nation's Headquarters for Brass & Copper 
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Look what you can do 
with Alcoa’ Aluminum 


on your Brown & Sharpe 


automatics 


196 two-speed combinations provide the spindle on No. 2G 
Brown & Sharpe automatic screw machines a wide selection 
of ratios. These make possible the use of proper threading 
speeds with no limitation on top speeds for forming, drilling 
and similar operations. 
What’s more, with Alcoa Aluminum Screw Machine Stock, 
you can utilize maximum spindle speeds, which, for a No. 2G 
having a one-inch capacity spindle, is 3025 rpm. Finishes are 
smooth with tolerances consistently uniform. Piece costs are 
lower, since from a pound of aluminum you can get three times 
as many parts as from a pound of the heavier metals. Aluminum 
parts are excellent conductors of electricity and heat, and are . PRODUCTION AND DESIGN ENGINEERS 
highly resistant to rust and corrosion. r will want two Alcoa booklets, Alcoa Alumi- 
Find out now what Alcoa Aluminum Screw Machine Stock A\* rr te ner ae 9 oe = 
can do for your products. Contact your local Alcoa sales engineer no at no extra cost are two precision computers 
or Alcoa distributor, both listed under “Aluminum” in the = MePe.| —2 Speed-Feed calculator, and an alloy 
classified section of your telephone directory. Or write, ALUMINUM Een Cee SS Sous <2 © Gute Ge 


OF) . " z various properties of Alcoa Aluminum Screw 
COMPANY OF AMERICA, 853-L Alcoa Building, Pittsburgh 19, Pa. 2 1 Machine Stock. 


ALCOA 
ALUAAINU RA 


ALUMINUM COMPANY OF AMERICA 


ALCOA’ 
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Light reflector produced by 
Mears Manufacturing Ce., 
Greensburg, Pa. 


Hard 
service 
matches 


smart styling... 


In products made 
from BAKELITE Rigid Vinyl Sheets 


It happens all the time. Somebody gets an idea. . . applies it to 





Bake.treE Rigid Vinyl Sheets . . . and turns up with a new, more 
durable, better looking, more salable product. 

For example, this tote box for industrial parts has a deep- 
drawn lid made of tough, transparent Baxke.rre Rigid Vinyl 
Sheet. Factory oils, greases, chemicals and grime don't hurt it. 
It’s so durable that the box outlasts other boxes previously used 
by as much as 10 to 1! 

The light reflector shows the decorative possibilities in 
BakeE.iTE Rigid Vinyl Sheets. It's made of woven fabric sand- 
wiched between two sheets . . . with a glossy reflecting surface Tote box produced by Preduet Engineering 
above and matte finish under-side. It’s economical, durable, re- Laboratories Co., Inc., Newark 5, New Jersey. 


sistant to dust and dirt. It’s made with translucent or opaque 
sheets that come in a wide range of colors. 4 A 4 = L ¢ E 
These two products help demonstrate how Baketrre Rigid 


TRADE-MARK 


RIGID VINYL SHEETS 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [4g 30 East 42nd Street, New York 17, N. Y. 


Vinyl Sheets can give you new products, new markets, new 


profits. For complete information, write to Dept. ZH-10. 





uses sandwich construction of ply- i iti “AUTOMATIC BRAIN” on “Electrolux” vac- 
kraft honeycomb core impregnated ists scuffing and uum cleaner is controlled by this knob made of 
b Baxe.ite C-11 plastic. This a 


tant. . 
increases utility. Desk by Brunswick- minimum maintenance. 
Co., Chicago, Il. Ww molded by Mack Molding Co. Inc. , Arlington, Vt. 
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( Advertisement) 


A SPECIAL REPORT ON PROTECTIVE FINISHES 
FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro- 
cesses. We’re constantly trying to pro- 
duce new and better finishes because 
we believe there’s always room for 
improvement .. . even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
technical complications... Iridite #14. 
This finish was far easier to use than 
anodizing, yet provided comparable, 
if not superior, quality. And, its cost 
was much less than anodizing. 


But other finishes cffering similar ad- 
vantages over anodizing have entered 
the market. So . . . the current battle 
for acceptance. By any cost comparison 
Iridite #14 is the most economical 
However, corrosion tests by users show 
contradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference, 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 
made. 
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That knowledge. . 


give you even better protection and 


. plus our aim to 


maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 


our own Iridite #14 


Now the new finish is ready for 
It’s called Iridite + 14-2 (Al-Coat 


From a performance standpoint, Iridite 
#14-2 gives you two important advan 
tages in the protective finishing of 
aluminum. 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite # 14-2 gives you three important 
advantages. 


FIRST: it provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use a 
chemical finish for aluminum, you 
should have full details on new Iridite 
+14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under “Plating 
Supplies” in your classified telephone 
book. ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI- 
MORE 5, MARYLAND. 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the laboratory can 
develop. 
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How Morse equipment helps increase output 
and efficiency of railroad tie renewal gangs 


This complex machine helps railroads 
protect economically their prime asset, 
With new Tie Bed 


produced by Fairmont Railway 
Motors, Ine. one 


smooth roadbeds. 
Scarifier 
operator can dig a 
uniform tiebed ten feet long in a minute 
or less. This uniformity, aside from mak- 
ing the insertion of new ties easier, means 
even support for new ties after tamping, 
and insures mile after mile of level rail. 

The above illustration shows how 
Morse Transmission equipment 
lends itself to tough design 
Three Morse Roller Chain Drives and 
two Morse Flexible Coupling 


transmit power smoothly from the motor 


Power 


problems. 
Driveshafts 


to the three digging drums, and perform 


OR 24 REASO 


te 


i uoenat 
ROLLER moored 


p<. 


I4 vty 


| 


13 SPRING-LOCK | 4 
ROLLER CHAINS | 


COUPLINGS 








MASTERS OF MECHANICAL POWER 


dasa 


ROLLER CHAIN 5 TAPER 
SPROCKETS | 


cone DRIVESHAFTS 


W rite 


information on the complete lin 


today, for more 


of Morse 


mission needs. 


efficiently, despite shock loading and ab 
rasive dust from the impacted ballast. 


Power Transmission products 
MORSE CHAIN COMPANY 


compensation for 7601 Central Avenue 
DETROIT 10, MICH'GAN 


Additional design advantages include: 
(1) increased drive center distance toler 
ances, (2) automat 
torsional deflexion and misalignment be- 


and diggin 


drums, (3) adaptability to the small lateral 


tween motor driveshaft 





spac e available. 


Tough and precision built, these Morse 


products give long. trouble-free service 
life. They require little maintenance, re- 


ducing machine downtime to a minimum. 


Let us show vou how Morse produc ts 


\ Mi rse 


representative is always immediately avail- 


can aid in your machine designs. MECHANICAL 


POWER TRANSMISSION 


able to help you on your power trans PRODUCTS 


TRANSMISSION a Ja, 


C2 BO 6 Z 


AUTOMOTIVE 
TIMING CHAIN! 
DRIVES 


PITCH | 
LOCK 10 pow ran | } = CABLE 5 ATTACHMENT SILENT 
SPROCKETS DRIVES CHAIN CHAINS CHAINS 


PUVURD OS 


MORFLEX & 
RADIAL 


SILENT CHAIN | HY-VO 
SPROCKETS DRIVES 


ay an 


| OVER-RUNNING over-cenver)} rumors 17?  orove [72 CEnTRIFUGAl 
auiaes f° 


| CLUTCHES CLUTCHES UMITER CLUTCHES 
i i 


8 marine] 
COUPLINGS 
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protects against 


FOR THE oY 
LAMSON CORPORATION 


This prominent Syracuse, N. Y., manufacturer 
of materials handling equipment has selected the 
Maxitorg Overload Release Clutch for power trans- 
mission on its drive unit for the Lamson overhead 
conveyor. On installations which handle heavy loads 
the cam design feature automatically causes instant 
disengagement of the clutch when the overload is 
substantially greater than the normal driving load 


. thus preventing damage to product and machine. 


The Overload Release Clutch has all of the highly 


favored features of the standard Maxitorg floating 


SEND FOR CATALOG NO. PE-11 


MAXITORG 


Overload Release 
CLUTCH | 


~~ 


conveyor overload 


disc clutch Separator springs that keep discs 


“floating” in neutral .. . no drag, no abrasion and, 
consequently, no heating in neutral. Assembly, ad- 
justment and take-apart are made without use of 
tools. Engagement is easily controlled, with light 


pressure. Disengagement is instant and complete. 


There are six capacities, 44 to 5 h.p. at 100 r.p.m. 
Maximum working torque from 13 to 263 ft. Ibs. 
There are so many varied applications of this Over- 
load Release Clutch that we suggest submitting your 
clutch problems to our engineering department for 
practical recommendations. In other words, “let's 


talk Maxitorg.” 












THE CARLYLE JOHNSON MACHINE COMPANY 






MANCHESTER 


46 


CONNECTICUT 
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Series 380 Tell Banting Flanged Biocin ase pest of 
Link-Belt's complete line of pillow blocks, flanged, 
flanged cartridge, cartridge, take-up and hanger blocks 
and unmounted bearings. 


; 





: 


(= -m: ~ 






This Vaneaxial fan built by American Blower Corporation 


revolves on two Link-Belt Ball Bearing Flanged Blocks AUTOMATIC RELIEF 
OF EXCESS GREASE 
PRESSURE. No dan- 


ger of seal being FREE ALIGNING ACTION is afforded 


American Blower freed OF, 5.20. by ended abe ing 
eer my es wear under severe mpl 
uses LINK-BELT 
ball bearing flanged blocks w=: you: sate suppor sequisemens, cons 






















ng. 
your nearest Link-Belt office. Let a bearing engineer 
° show you why Link-Belt bearings are so widely used + 
on hnew axial fans on America’s hardest-working machines and they 
can be supplied from factory branch stores and author- 
ized stock carrying distributors. Or write for Data 


| ‘or satisfactory operation, axial fan bearings must Book 2550 to get full engineering information on | 
maintain alignment at high speeds retain lubri- industry's most complete line of mounted and un- 
cant resist dust and grit forced through the air at mounted ball and roller bearings ' 


high velocity. For this demanding service, American 
Blower Corporation uses Link-Belt ball bearing 
flanged blocks 

» Design refinements make these bearings particu- 
larly suited to such demands. Minimum support space 
is required by the sturdy, compact housing positioned 
on supports inside the fan. In addition, Link-Belt’s BALL and ROLLER BEARINGS 
exclusive housing seal—common to both ball and 13,068 

provides protection from moisture, 

dust and dirt. All aligning surfaces are completely 

enclosed within the lubricant chamber 








LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Camada, Scarboro (Toronto 13); Australia, Marrickville. 
N.S.W.; South Africa, Springs. Representatives Throughout the World 


Product Engineering — November, 1954 47 








48 





ief ... tor a production pain 


Got an “ache” in your designs? Costs too high . . . production too low..: 
product not competitive in price or performance? 

For effective relief of production “pains,” here’s a suggestion. Take ad- 
vantage of the practical, cost-saving application services offered by your 
Chain Belt District Engineer,’and the outstanding performance of Chain 


Belt Products. 


for example: A lift truck manu- 
facturer was troubled by chain 
breakage and high over-all cost. 
His Chain Belt Man recommended 
a change to leaf chains which not 
only solved the breakage problem, 
but actually cut costs. 


If your design 


for example: A construction ma- 
chinery manufacturer was experi- 
encing considerable trouble due to 
premature failure of drive chains. 
His Chain Belt Man solved the 
problem with Rex Cliabelco® Steel 
Chains designed to withstand the 
severe operating conditions. 


for example: A manufacturer of 
packaging machines wanted an 
improved method of handling 
units through his machines. His 
Chain Belt Man recommended 
TableTop® Chain, a chain that 
provided a smooth, steady, tip-free 
conveyor, as level as a metal belt. 


‘pains” involve driving, timing or conveying, your Chain 


Belt District Engineer can help you. From the complete Chain Belt Line 
of chains, sprockets, attachments and roller bearings, he can recommend 
the one best choice for your needs. Try him. Chain Belt Company, 4715 
W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI N BELT COMPANY 


District Sales Offices in all Principal Cities 
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| 1d fastener? 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an important fastening 
problem. 


Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


arn 
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Elustic Stop Nut Corporation of America 
Dept. N62-112, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fast 5 infec 
(0 ELASTIC STOP nut bulletin () Here is a drawing of our produet. 
What self-locking fastener would 
you suggest? 


Title 


Ohne 











—— 
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Made lighter, 


fasteners. 


Alternate Design: Wind-rewind 
unit has collars and set-screws 
holding shaft in bearing. Rollers 
are held by flat washer, lock 
washer and screw. Critical shaft 
length tolerance required for fault- 
less roller operation. 











Alternate Design: In motor-fan assembly, hub 
is secured rigidly to fan blades by staking. Fan 
assembly is secured to shaft with set screw. 


w By using Waldes Truarc Retaining Rings in 
five sub-assemblies (three shown above), the 
Telectrosonic Corp. of Long Island City, N. Y.. 
saves a total of $.23 per unit...by eliminating 
material, machining and skilled labor costs. 

m You, too, can cut costs with Truarc Rings. 
Wherever you use machined shoulders, bolts, 





Telectro-Tape Magnetic Recorder 







more compact and 
efficient, and produced at lower 
cost when Waldes Truarc Rings 
replace bulkier, more expensive 


















Alternate Design: Pres- Truare Design: Truarc 







sure Pad Assembly. Col- Grip Ring replaces col- 
lar and set screw secure lar, reduces size of as- 
pressure bar and spring. sembly, saves $.02/unit. 
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Truarc Design: Two Truarc Rings 

(series 5100) replace collars and 

screws, save $.04 per unit. Rollers 

bal are held by two Truarc Grip Rings. 

Fi ) Eliminates tapping and close toler- 
V 


ances, saves another $.04! 














Waldes Truarc Grip Ring 
Series 5555 





)) Waldes Truarc Retaining Ring 
: Series 5100 
















Truarc Design: Two Truarc Grip Rings (series 
5555) plus spring-type bowed: washer save 
$.07 per unit...allow fan to slip if obstructed. 





snap rings, cotter pins, there’s a Waldes Truarc 
Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 
sion-engineered...quick and easy to assemble 
and dis-assemble. 

gw Find out what Truarc can do for you. Send 
your blueprints to Waldes Truarc engineers for 
individual attention without obligation. 


Write for a copy of the latest Truarc catalog. 


WALDES @ For precision internal grooving and undercutting ...Waldes Truerc Grooving Tool 


TRUAR 


REG. U. BS. PAT. OFF 








WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORE 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING U. &. PATENTS: 2.368.047, 2.962.048, 2.416.652. 2,426,94{7 
2.490,768; 2,441.646, 2,456,168, 2,420,041, 2,463,960, 2.403.903, 2.4867,002; 2.487.603; 2.481.806; 2,508,008) AND OTHER PATENTS PENDING. 
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barrel 

, does 
the 
bearing 
job 
better 


In the fight against friction, 
engineers are using a new kind of 
bearing ...a bearing built with 
barrel-shaped rollers. 


Developed by Hyatt, the Barrel Bearing 

is ‘‘dual-purpose’’—it takes both 

radial and thrust loads. But—and this is 
the important difference—unlike ordinary 
dual-purpose bearings, the Hyatt Barrel 
operates at full load-carrying capacity 
under conditions of misalignment! 


Because of this self-aligning feature, loads 
on the Barrel Bearing are always ideally 
istributed over large areas of contact 
between races and rollers, with greatest 
load concentration at the strongest part 
the rollers—at their major diameter. 












capacity—making the 
Barrel Bearin or a wide range of 
applications. An the clincher: this 


superior bearing is less vastly 
hay you'd expect—thanks to anew 
mantfacturing process usethanly by Fh 


Does that sever it? You might think s3,; 
but it doesn’t Lhere isn’t enough space a 
on this page to tel-yau everything about 
this new bearing. For full mation, 

write to the address below. . 


YATE ROLLER BEARINGS 


HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION + HARRISON, W. J. 













* 
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‘just another die casting’... 


or is it? 


@ We think there is more to it than meets the eye 


In 44 years, we have produced many very difficult and unusual 
die castings here at Stewart. However, this is not one of them. 
Though it includes 3 inserts, this is the “garden variety”—the 
kind we turn out every day. But to us, no job seems ordinary, 
because we try to do each one a little better than the last. What- 
ever type of die castings you need—small or large, simple or in- 
tricate— with or without inserts—count on Stewart to meet your 
most rigid specifications . . . on time. 


SERVICES AVAILABLE... 
Designing * Engineering * Die Making 
Metallurgical Control « Most Modern Die Casting Equipment ¢ Complete 
Machining, Polishing and Assembly Facilities. 


44 years of helping industry to “Make It Better” 


a 


gy a 77/7 Die CASTING .. +a division of Sw 
ii WARNER) 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE + BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 


: 






































S< 


of Mardigan Corp. 


aky Three-Phase Welder at Buckeye Div. 
Ohio. 






of Wooster, 





Sciaky Three-Phase Improves Design, 
Appearance, and Jumps Production 375%o 


The use of 
enabled Buckeye to improve the design ar 
pan covers. 
costs were reduced sharply, and the basic design of the product was gre: 
In welding, a disc and a drawn .025 aluminum cup are placed 
spot welding electrode. The .104 aluminum cove: nverted ov 


one stroke of the welder completes the assembly. Then the | 
into place completely covering cup and flush with the cov airspace within 
the knob protects miladies’ fingers from burns. Write for complete details of the 
welding operation at Buckeye in “Resistance Welding at Work,” Vol. 4 - No. 2 
Buckeye’s improved design for cover knobs is another fine « 

of Sciaky basic thinking — welders designed to do 

more useful work at lowest operating cost with mazir 


Largest Manufacturers of Electric : 
Resistance Welding Machines in the World =! AK , 


Sciaky Bros., 4913 West 67th Street, Chicago 38, Illinois 











Assembly methods may sometimes cause difficulty 


with gasket materials that are otherwise satisfactory. 
A good example is found in the experience of a man 
ufacturer of lever-type lubrication guns. 

In these guns, the grease cylinder is screwed into 
place against the gasket in the head assembly. In 
effect, the turning action makes the end of the tub- 


knife, 


could not withstand the cutting action of the sharp 


ing a circular Ordinary gasketing material 


narrow edge—and the guns leaked. 

The manufacturer found an effective, economical 
solution in an improved fiber gasketing material 
CN-705 This highly 
pressible, crush-resistant material did not ~ut or tear 


Armstrong's Accopac’ com 


on assembly, sealed the gun tightly. 


Accopac’s ability to seal very narrow flanges is a 
result of the way it’s made, Fiber, cork, and rubber 


fiber gasket 


resists cutting action of sharp, 


narrow flange 


are blends d into an unusu lly compressible material 


by a patented beater saturation method, The sheets 
formed trom this mate rial ure homogeneous unitorm 


ly strong, and highly resistant to dimensional « hange 


When you want an unusually compressible and 
stable fiber Already 


performance proved in pumps, all compressors, all 


gasket material—try Accopac. 
craft devices, automotive equipment, and appliances 
\ccopac may well be your best bet wherever you 


need dependable, low-cost sealing. 
FREE 24-PAGE GASKET MANUAL—See “Arm 


strong’s Gasket Materials” in Sweet’s product design 


file . . . or write for your personal copy to Armstrong 
Cork Company, Industrial Division, 7011 Irvin 
Street, Lancaster, Pennsylvania. Be sure 


Gasket Materials 
when you order from your gasket fabricator. 


to specify Armstrong’s 





ARMSTRONG’S ACCOPAC 
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Need 52100 tubing 
for rush 
hollow parts job 





HEN the problem is a rush hollow parts job, phone 

or wire the Timken Company and we'll ship less- 
than-mill quantities of 52100 tubing within 24 hours 
after receiving your order. 

Timken® 52100 steel will do most of your hollow 
parts jobs. It can often be used in place of more ex- 
pensive steels. It can be heat treated to file hardness and 
tempered back to any desired point. It’s a high carbon 
steel, is through-hardening in moderate sections, has 
high wear resistance. And it comes in sizes from 1” to 
10%" O.D. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 














Order today 
-we'll ship 
fomorrow 


ee 





Timken 52100 steel is especially suited for hollow 
parts jobs such as aircraft parts, ball bearing races, pump 
parts and plungers, collets, bushings, spindles, grinding 
machine parts and precision instrument parts. 

As America’s pioneer producer of 52100 tubing, the 
Timken Company has a backlog of experience that can't 
be topped. Result: you get uniform high quality from tube 
to tube and order to order. 

For immediate delivery of your less-than-mill quantity 
orders, write, wire or call The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable address: ‘“TIMROSCO”. 








STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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23 UNBRAKO Socket Head Cap Screws are used to assemble this lightweight, high efficiency 
electric hoist. They were selected for their uniform accuracy and high tensile strength. 


Save time and money by using UNBRAKO 
Standards...stocked by your distributor 


You’ll have less money tied up in inventory, you’ll need less space for storage, 
you’ll get personalized service and faster deliveries. And you'll be buying the 
finest socket screw products that modern machines, complete facilities and 
quality control can produce. Write for UNBRAKO Standards, a complete 
listing of socket screw products made by the world’s largest producer. 


STANDARD PRESSED STZEL Co., Jenkintown 28, Pa. 
OWN ? PENNSYLVANIA 


‘ BRAK SOCKET SCREW DIVISION 





JENKINT 
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ell 


The knurling on the head 
of Unsrako Socket Head 
Cap Screws permits faster 
assembly, because of the 
positive slip-proof grip. 





The uniform depth and size 
of the hex socket assure 
strength and maximum 
torque in wrenching—ex- 
tremely important in the 
cap screws used to fasten 
assemblies like this. 


POCO ROTO EPO eee re 





UNBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; controlled fillet and 
continuous grain flow for 
strength. In standard sizes 
from #4 to 1°’, 





Flat Head = Shoulder 


Buttoo 
Set Screw Cap Screw Screw = Socket Screw 





= 




























—for every heavy, medium, and light duty application 
including military trucks, road building machinery, 
mining equipment, and hundreds of other applications 

. . including machine tools and custom-built models 
as replacement equipment. 


Rzeppa Joints always offer top performance. By trans- 
mitting true constant rotating motion, joints wear 


longer, have higher capacity, are more compact, and 

operate with less friction. 

Rzeppa Constant Velocity Universal Joints carry 
' heavier loads for their size than any other type of 

joint. So here is ruggedness—plus! 


HERE’S TRUE CONSTANT ROTATING MOTION 


As the illustrations show, motion is transmitted by 
hardened steel balls rolling in grooved raceways. 
Constant velocity is achieved by the ball groove 
geometry which maintains the driving balls and cage 
in a half-angle position at all times. The groove con- 
struction compels the balls with the cage to always 
lie in a plane which bisects the angle between the 
driving and driven shaft—no matter what the shaft 
angle may be. By maintaining the balls in the correct 
bisecting plane at all times, true constant velocity 
CAN WORK motion results. By constant velocity is meant: the uni- 

form turning of a shaft without any speed fluctuations. 

In 4-wheel drives, as in many other types of applica- 
FOR YoU — tion, the problems of pin- or yoke-type joints have 
been eliminated. In these applications, Rzeppa Con- 
stant Velocity Universal Joints have thus solved an old 
problem: fluctuations occurring in the driven shaft. 











Here’s Uniform Flow of Power 






Through Rolling Action 


ee WRITE 
; FOR 
a me 
Ww CATALOG 


Constant U THE GEAR GRINDING MACHINE CO. 
3939 Christopher 


Detroit 11, Michigan 


' 
> ' 
i 
- ’ > Please send me the latest elition of your Rzeppa catalog. 
UNIVERSAL JOINTS = ¢ = 
- ' 
' 
' 
' 
t 
' 
‘ 
' 


COMPANY 


THE GEAR GRINDING MACHINE CO. 
3939 Christopher * Detroit 11, Michigan 
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enables 


to use 
the same 


for tools 


CASE HISTORIES FROM 


ERNON FILES 


While we have introduced the economies of die 
casting to manufacturers in many fields, it strikes 
us that Millers Falls Co., Greenfield, Mass., comes 
closer than most to gaining the maximum benefits 
from making die cast parts interchangeable. 


Among the varied line of quality electric tools 
they make are the three units shown above: (A) 
The No. 404 Portable Electric Grinder; (B) The 
No. 270 Polisher; (C) The No. 870 Industrial 
Sander. In each of these tools two identical Mt. 
Vernon die cast parts serve as motor housing and 
handle. The two parts are fastened together at 
different angles—but think of the savings in labor, 
savings in time, savings in inventory! 


Other advantages inherent in these die-cast 
parts are light weight combined with strength to 
withstand the vibration and pounding these tools 
receive—also, even with intricate designs such as 


different 


these, die casting is done to such close tolerances 
that machining is minimized. 


Whatever your product, you can almost cer- 
tainly profit by considering the advantages of die 
casting: light weight, simplicity, lower costs. Our 
varied experience of many years is wholly at your 
service. Let us know your needs today. 


fies = 
edd TD ER 


3333) 3239 a hia wm 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD, CONNECTICUT 
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ICKERS. ...the MOST EXTENSIVE LINE 


of hydraulic units complying with 


jic STANT 


Shown here are only a few representative standard Vickers 
units that comply with JIC Standards . . . standards that 
are directed toward ease of maintenance, safety, longer 
life and uninterrupted machine production. “Undivided 
P Responsibility” is another important advantage gained by 


specifying Vickers Units throughout a hydraulic system. 
- ; 4 Vane Pump Double and Two- Variable Delivery 
For further information ask for new Bulletin 5002. Desenen Vane Oe Piston Type P 























PRESSURE CONTROLS 











bay eared pRalenced qHyérocushion a Wyérocushion Pressure eee Mvaneutie’ 
+ iston uence ounterbalance ucin, 
Hydraulic Power Source Relief Valve VPA vahee ype Valve Valve 8 Compensator 











DIRECTIONAL CONTROLS 


Plunger Type 
Four-Way Valve 

Rotary Type 
Four-Way Valve 


Check Valve 


















Solenoid Controlled 

Pilot Operated Four-Way Valve 
Pilot Operated 
Four-Way Valve 


Solenoid Operated Four-Way Valve 

















Manually Operated 
Four-Way Valve 





MOTORS ACCESSORIES 


LH 


Constant Displacement 


Piston Type Motor Variable 


Displacement 
Piston Type 
Motor 








High Pressure 
Accumulators Taps — e 





Hydraulic Cylinders 














, VICKERS Incorporated 
— for your copy AKMAN BLVD. © DETROIT 33 


1454 OAKMAN BLVD. © DETROIT 32, MICH. 











Vickers Circuitool consi of a handy, . Application Engineering Offices: 

trans sparent plastic guide and a 24-page . ATLANTA * CHICAGO AREA (Brookfield) * CINCINNATI 

manual to speed the dra awing and to pro- ° CLEVELAND * DETROIT * HOUSTON * LOS ANGELES AREA 

mote symbol (JIC) uniformity of hydraulic . (El Segundo) © NEW YORK AREA (Summit, N. J.) * PHILA- 

circuits. ° OELPHIA AREA (Media) * PITTSBURGH AREA (Mi. Lebanon) 
: ROCHESTER * ROCKFORD * SAN FRANCISCO AREA 


(Berkeley) * SEATTLE * TULSA * WASHINGTON * WORCESTER 







ENGINEERS AND BUILDERS OF OIL .HYDRAULIC EQUIPMENT SINCE 1921 
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Farm machinery must keep on keeping-on. From sewing 
seed to harvesting crops—everything must be done when 
the time is right. 

That’s why the wire screen cloth that does its job 
so unfailingly in so many small but vital farm machinery 
parts és important. 


In the farm tractors’ spark arresters, radiator grilles, 
brake linings, air cleaners and in all the various filters 
and screens using Reynolds wire cloth—failures are 
screened out and dependability is screened in. 


From the fanning mills that sift and size the seed to the 
self-propelled harvesters—farm machinery makers know 
that they can rely on Reynolds to meet specifications 
precisely. For details see Sweet’s Product Design File. 
Consult Reynolds Engineers 
- +. mo cost... no obligation. 
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REYNOLDS WIRE DIVISION, nationat-stanoarD co., box 200, DIXON, ILL, 


ATHENIA STEEL..Clifton, N. J. vvsonAflat, High Carbon, Cold Rolled Spring Stee! 
_ _ NATIONAL-STANDARD...Niles, Mich. Tine Wire, Fabricated Braids and Tape 
Divisions of National Standard Co.) waguen LiTHO MACHINERY.Jersey City, NJ. Metal Decorating Equipment 





WORCESTER WIRE WORKS..Worcester, Mass...Rouné and Shaped Stee! Wire, Small Sizes 
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Compare actual O-ring samples 


Prove by comparison tests how Parker 
O-rings seal better and last longer 


For trouble-free leakproof sealing, 
you can depend on Parker O-rings. 
They are precision molded of su- 
perior compounds that have been 
developed as the result of thousands 
of tests. 

Elongation, tensile strength, com- 
pression set ratings, resistance to oils, 
fuels, chemicals, and high and low 
temperatures, are determined with 
care. Then, laboratory and service 
tests make sure that all rated char- 
acteristics are held. 


Po r 


Product Engineering — November, 1954 





From Parker you can get exactly 
the right O-ring for your specific ap- 
plication. We invite you to compare 
Parker O-rings with any other make. 
Our engineering service will also 
help you with designing problems. 

Send for complete engineering 
data today. Mail the coupon for 
your free data book or ask your 
Parker O-ring distributor for a copy. 


RUBBER PRODUCTS DIVISION 

The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


ker 


Hydraulic and fluid 
system components 





Laboratory and service tests check 
compound resistance to oils, fuels and 
chemicals at high and low temperatures 
... assuring the long life of Parker O-rings. 






t . -< . e . 
Precision molding by exclusive, auto- 
matically controlled methods assures 
close-tolerance fits. Parker has molds for 
every standard O-ring size. Send for data. 


ya 
What other Parker products interest 
you? Triple-lok flare tube fittings? Ferulok 


flareless tube fittings? Hoze-lok fittings? 
New hydraulic directional control valves? 


RUBBER PRODUCTS Div. + = 
Section 51)-L 

The Parker Appliance Co. La} Z 
17325 Euclid Avenve a. 
Cleveland 12, Ohic _ eae 


O-ring Catalog No. 5100 
Custom-molded Rubber Cat. No. 5201A1 


Name Title 
Company 
Address 


City State 
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eens WHO this 
New dc Control Line 


ALLIS-CHALMERS 


CONTROL 


@ This new line of general purpose, 
heavy-duty dc control starts with a 
multi-pole auxiliary relay and in- 
cludes contactors ranging from 25 
to 100 amps. The contactors are 
available in five basic units with 
optional arrangements of normally 
open and normally closed main and 
auxiliary contacts. 


50 amp 
Contactor 
eee 


Outstanding | \= 
luterchangeahility 
Of Parts Affords 

Maximum Convenience 
oud Economy 





New Bulletin — Bulletin 14B8171 gives data on the 
Allis-Chalmers de line which now covers the complete 
range up to 600 amperes. See your local Allis-Chalmers 
representative or write Allis-Chalmers, Milwaukee 1, Wis. 








Change in color bar indicates size change. Number in parentheses 
tells how many sizes of that component are needed. 


This chart graphically illustrates the exceptional inter- 
changeability of parts in this new control line. Mainte- 
nance is greatly simplified. Only a small inventory of 
parts is needed to keep these controls operative. The 
possibility of lengthy, costly “down” periods is practi- 
cally eliminated. 


Other Features — Vertical action contactors have a roll- 
ing, self-wiping action. Contactor tips are forged cop- 
per. Current-carrying parts are silver plated. All other 


metallic parts are zinc plated. Relay tips are silver alloy. 
A-4448 


ALLIS-CHALMERS 
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helps you 
design the advantages of 


ALEMITE OIL MIST 


into any machine...in minutes! 


Here’s the simple, easy way to specify Alemite Oil-Mist —to 


basic lubricant recommendations and a complete 
make sure your machines have the tremendous advantages 


schematic diagram showing tubing, fittings, tees, unions. 


offered only by this most modern method of lubrication. 
It’s easy to measure the lubrication requirements of any 
machine you are designing! Just set the Oil-Mist slide rule 
as required—for anti-friction bearings, plain bearings, slides, 
ways, vees, chains or gears—and immediately the proper ap- 


Save time and work in specifying and detailing Oil-Mist, 
the most efficient machine lubrication ever devised! Clip, fill 
out and mail coupon now. Supply limited! 


Alemite Oil-Mist offers these lubrication advantages 


Automatic Lubrication + Continuous Lubrication 

Eliminates Guesswork + Greater Safety + Cuts Oil Consumption up to 90% 
Extension of Bearing Life + Stops Oil Drippage + Reduction of 

Bearing Temperatures * Manpower Savings + Elimination of ‘‘Down-Time” 

Reduction in Number of Lubricants « Prot from Cont i 


plication information appears. 


You see at a glance the type of fitting to use— how to com- 
pute bearing surface—how to take full advantage of the amaz- 
ing capacity and flexibility Oil-Mist offers you! Includes 








LUBRICATOR SPECIFICATIONS: Detivens GE te Soarings 3 Wayet 


Oil-Mist Fittings 7 
bring the most effi- 
*S, cient lubrication 
“ —-¢ in the world toany 
S48 anti-friction bear- 
™ ai ing—ball, roller or A 
needle. 


Spray Fittings 
are recommended 
for open and en 
closed gears and 
chains. Allow for 
a concentrated 
spray of oil where 
it is needed 


Condensing Fittings 
apply oil in liquid 
form to plain bear- 
ings, slides, ways, 
vees, cams and 
rollers 


@ Oil-Mist outlet 44” fem. p.t. Air gauge | 
registers to 50 psi. Operating 
air pressure—5 to 20 psi. ; : | 
e Air regulator (A) reduces from > 
pressures up to 200 psi. Normal : 
air consumption—.7 to 1.2 cfm. 


® Range of oils handled—to 1,000 
sec. (S.U.V.) @ 100°F. 


® Oil reservoir (B) capacity 12 oz. 
(approximately 1 week supply) 
Intake filter screen—70 mesh. 
Fill plug—x¢"- 


® Material—die cast aluminum body | 


with nylon plastic window. 


Lubrication | 


pee! Fill out—mail this diag < 


ALEMITE, Dept. T-114 
1850 Diversey Parkway, Chicago 14, Illinois 
Gentlemen: Please send me my Oil-Mist Slide Rule and up-to-date 
information on Oil-Mist. No obligation. 


@ Baffle-type water separator (C)—automatic self-dumping. 
Requires no manual attention—no filter elements 
to replace. Air inlet 44” fem. p.t. 


@ Solenoid Control (D) starts system automatically 
when machine starts—foolproof. 


a tinteencennenietiins 
ee  cartsnihisaiesiniibcionpigimiation 
a Eee | Sees See 
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Which One of These Cold-Formed Shapes 
Could You Use? 


The variety of Cold-Formed Shapes 
you see above are only a few of the 
great diversity of shapes Bethlehem 
can turn out. In each case, the 
shapes above represent savings in 
time and money to customers, who 
used them in an equally varied 
number of end-products. 


Savings for You 
If you are already using Cold- 
Formed Shapes or have an idea for 
a new shape, our experienced sales 
engineers can often suggest modi- 
fications to permit more economi- 


64 


cal production. Because of Bethle- 
hem’s complete facilities, there is 
no need for large inventory at your 
plant—we can make and ship your 
product as you need it. 

No need to tie up labor and lose 
time in cutting and bending, either. 
Bethlehem Cold-Formed Shapes 
are supplied to exact dimensions, 
and there’s no problem of scrap 
disposal. 

For large or recurring runs, it 
will be to your advantage to have 
special rolls made in our machine 
shop. Or we may already have 


rolls in stock to suit your needs; 

Tell us about the Cold-Formed 
Shape you have in mind. Write to 
us at the nearest Bethlehem sales 
office. Our representative will be 
glad to call on you. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export 
Corporation 
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Allen-Bradley reversing starters have two solenoid 
contactors— FORWARD and REVERSE— which are 
mechanically, as well as electrically, interlocked to 
provide maximum safety for motor and machine. 


TYPICAL APPLICATIONS 


Excelsior Circular Bending 
Machine with A-B reversing 
starter and 3-button control. 


Baker Heavy Duty Drilling 
Machine with A-B reversing 
starter in NEMA | enclosure 


BULLETIN 705 


REVERSING 
ACROSS -THE-LINE 


TROUBLE FREE REVERSING STARTERS 
.o. ee. Up to 300 HP, 220 V; 600 HP, 440-550V. 


For squirrel-cage or slip-ring motors that 
must be reversed in their operation, the 
most dependable control is the Bulletin 
705 reversing starter. The 


Bradley solenoid switches 
. with their double 
break, silver alloy contacts 
. are maintenance free. 
Their rugged construction 
makes them especially 
suitable for plugging 
operations. The contacts 
will not weld or flash over, 
and they require no clean- 
ing, filing, or dressing. 


two Allen- 


8 ae m* 


Bulletin 705 reversing starter in 


NEMA Type 4 waterproof enclosure 


STARTERS 


= / 


The complete 
line of A-B sole 
noid reversing 
storters includes 
8 sizes and 5 
NEMA type 
enclosures 


J 


Bulletin 706 combination reversing start- 
ers are equipped with manual disconnect 
switches, with or without fuses. Bulletin 
707 combination reversing starters have 


circuit breakers. Allen- 
Bradley reversing starters 
are available with or with 
out overload relays. 
Listed as standard in en- 
closures for general pur 
pose, watertight, weather 
proof, and hazardous 
dust and fume locations 
Write for A-B Handy 


Catalog, today 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 


In Canada—Allen-Bradley Canada Limited 


B 


Galt, Ont 


ALLEN-BRADLEY 


-Quauly<— 





AUTOMATIC REDUCED VOLTAGE STARTERS 
for Air-conditioning Compressors... 


This Airtemp Water Chiller provides a refrigerated coolant that is 
circulated to room coolers throughout an air-conditioned building. 
The starting current of the 25 hp squirrel cage motor would cause 
a noticeable voltage dip, if an across-the-line starter were used. 
Therefore, Airtemp uses an Allen-Bradley Bulletin 746 autotrans- 
former reduced voltage starter, knowing that it will satisfy power 
company regulations. Two relays protect the motor against 
sustained overloads. For the complete story, send for Bulletin 746. 





tte ro et 


to 


300 


Close-up of Bulletin 746 
automatic reduced voltage 
starter, showing the START 
and the RUN contactors and 
the autotransformer with 


the reduced voltage taps. 


) hp, 220 volts; 





hp, 440-550 volts 


QUALITY COMPONENTS OF ALLEN-BRADLEY BULLETIN 746 AUTOMATIC AUTOTRANSFORMER STARTERS 


SOLENOID STARTER TAPPED AUTOTRANSFORMER TIMING RELAY 


The basic unit of 
the Bulletin 746 re- 
duced voltage 
starter is the Bul- 
letin 709 solenoid 
switch with double 
break, silver alloy 
contacts that are 
maintenance free. 
They are good for 
millions of trouble 
free “starts.” 


Right — Autotrans- 
former with 50, 65, 
and 80% taps. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited 
Galt, Ont. 


ALL 


Right —Bulletin 
849 pneumatic 
adjustable timer 
which controls 
the time interval 
between closing of 
the" start’’contactor 
and closing of the 
run” contactor. It 
automatically dis- 
connects the avto- 
transformer and 
closes the running 
contactor for full 
voltage on the 
squirrel-cage motor. 


N-BRA 


—S QUALITY 


a 





THE CROSBY COMPANY 


HERE « ¢. AN INFORMATIVE REPORT that appraises 


the true worth of Crosby services to you 


Can parts for your product be improved? like these and numerous others. To tell you 
Can they be produced at lower cost? Can about the comprehensive scope of its serv- 


they be made lighter, stronger or more ices in the estimating, design and produc- 
compact? Will a change in materials make _ tion of metal parts, Crosby has just prepared 
them wear longer, resist rust and corrosion, a complete concise report — “Removing the 
look better? Will a design change improve Questionmarks.” It will show you, specifi- 
their performance or increase their sales cally and tangibly, what Crosby can do for 
appeal? you 

Crosby is both staffed and equipped to Why not request your copy 
help you find positive answers to questions using the coupon below. 


THE CROSBY CO. 205 PRATT STREET, BUFFALO 4 


Mail a copy of your report Removing the Questionmark 
Procurement’ without cost or obligation 


Name 
Company 


Address 


REMOVE ALL DOUBT — 


GET A CROSBY ENGINEERED QUOTE = 7 — 


oe ee ee 
ee oe ee 


Se Oe ee ee a 
SALES OFFICES: Buffalo ® Cleveland ® Detroit © Chicago ® New York ® Philadelphia 
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Tunnel within a tunnel — 8500-ft. exhaust ducts along the 


top of each Holland Tunnel tube are supported in the 


center by 7-ft. lengths of 244-inch by %-inch hot-rolled 


Monel flats. These hangers are installed every 8 feet. 


The Holland Tunnel 
that drivers never see 


How it’s supported by 


corrosion-resisting Monel hangers 


Drivers never see this tunnel because it is hidden above 
the ceiling of the Holland Tunnel. 

This tunnel-within-a-tunnel provides a unique air ex- 
haust system that completely changes the air in the Tun- 
nel every minute and a half. Since the Holland Tunnel 
was opened in 1927, it has proved so successful that de- 
signers of the Lincoln Tunnel and other large tunnels 
have followed the same design. 

In werking out this unique exhaust system, Port of 
New York Authority engineers faced the problem of pro- 
viding support for the tunnel ceiling (the exhaust duct 
floor). In oraer to minimize wind resistance, center sup- 
port members or hanger rods from the cast iron tunnel 
shell to the ceiling had to be as thin as possible. 

Monel flats provided the answer. The high strength of 
Monel and its corrosion resistance enabled the engineers 
to use hangers of minimum cross-section without requir- 
ing any allowance for corrosion. 

\ recent check showed these Monel hangers to be in as 


good condition as when installed. No corrosion after 27 


a 


years, despite dampr ess and the conti uously high con- 
centration o} corrosive engine jumes in the exhausted aur. 

When you have a design problem involving corrosion 
and other destructive conditions, one of the Inco Nickel 
Alloys like Monel usually permits you to insure long 
service and, at the same time, to limit weight and bulkiness. 

Inco has a concise booklet on the widespread applica- 
tions of Inco Nickel Alloys. It’s titled Standard Alloys for 
Special Problems. An exceptionally handy booklet for 
designers, it gives an overall picture of casting, joining, 
forms available and properties. It also refers to more de- 
tailed literature available on each subject. And it’s yours 
for the asking. so why not write for it today. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street ‘ New York 5. N. , a 


iXco. Nickel Alloys 


A0t wate 


MONEL® « “R”® MONEL * “K”® MONEL * “KR”® MONEL 
“$”"® MONEL * INCONEL® * INCONEL “X”’6 

INCONEL “W’® * INCOLOY® * NIMONIC® Alloys 

NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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Large door panel for freezer, 


vacuum formed from a sheet 
of TGD-5001. Material’s 
high impact strength is 
important to this job. 


This one-piece display 
stand is vacuum-formed 
from a sheet of TGD-5001. 
Note the deep-draw and 
undercuts that have 

been achieved in one 
operation. 


New High-Gloss, Improved Impact Styrenes 


THAT MAKE HANDSOME, HARD-WORKING PRODUCTS 


A major advance in product designing 
is made possible by the new high- 
strength BaxeLiTEe Impact Styrene 
Plastics that combine toughness with 
high gloss, attractive color, and produc- 
tion economy. One injection molding 
compound has eight* times the shock 
resistance of general-purpose styrene 
plastics. Another compound, developed 
expressly for extrusion, can be extruded 
into high gloss sheet for subsequent 
low-cost vacuum forming. 

These materials are the result of an 
extensive research and development 
program aimed at producing impact 
styrenes superior to any hitherto avail- 
able. Baketire TMD-5151, for injec- 
tion molding, permits execution of 


highly-detailed, intricate designs, such 


WHOLE CEILINGS constructed from corrugated 
BakeE.iTeE Rigid Viny] Sheet conceal lighting fix- 
tures, diffuse light, soften glare and shadows 
ily removed for lamp replacement. Made by Ben 
jamin Electric Mfg. Co., Des Plaines, Illinois. 


) F y o 
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as refrigerator freezer door frames, re- 
quiring toughness and rich appearance. 
BaxELITE TGD-5001 extrusion com- 
pound produces sheets that can be post- 
formed with deep draws and undercuts. 
Choice of compound depends on 
which fabrication method is more 
economical for your particular manu- 
facturing requirements. Both types are 
excellent for refrigerator panels, signs, 
machine housings, TV masks, toys, and 
housewares. Outstanding blend-to- 
blend uniformity assures color match- 
ing on orders received months apart. 
New modern production facilities 
assure continuity of supply on a com- 
mercial scale. Write Dept. ZF-10. 


*ASTM average Izod test values using notched 
% in. bar at 74 deg. F. 





OUTLASTING ORDINARY PAINTS 5 TO 1, 
coatings based on Baxexitre Vinyl Resins resist 
acids, alkalies, chemicals, corrosion, weather. Gen- 
eral American Transportation Corp. car with coat- 


ing by The Glidden Co., Cleveland 2, Ohio. 


BAKELITE 


TRADE -MARK 


IMPACT 
STYRENE PLASTICS 
/B\ 

TRADEXLOO J mark 
BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 





UCC 
30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company 
Division of Union Carbide Canada Limited 
Belleville, Ontario 


a 


¥ 

> ‘ _ 
SAFE, PERMANENT STORAGE for 100 45-rpm 
records is provided by the “Kadette-45", molded 
in two pieces from Bake irre Phenolic Plastic, in 
rich black or walnut color. Made by Mid-Conti- 


nent Plastic Products, Kansas City 5, Missouri. 





MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


Operate over 57,000 times a day? 


Have high repeat accuracy? 


R 
W 1 Provide high electrical capacity? 


Increase machine production? 


extremely small— 
| 


} 


require small motion— 


! 4 Contribute to small\ streamlited design? 
—_ \ 


fully dependable 


Two of these subminiature switches helped make 


possible the streamlined design and superior per- — & A complete line of snap-action and mercury switches 
formance of one of the business wonders of the A < P 

day—the V. P. Voicewriter of Thomas A. Edison, ei — 2) on 
Inc. Edison engineers liked the small size—just over L.-J . Ss ——"\ — = 
4 inch long—the small motion requirements, long- . a ee Yes = 
life dependability and the approved use for 110 5 i) 
volt ac current. This is the smallest, lightest pre- >, 2 eh — Coy 


cision switch ever built. What do you want a Life el cs =) Ra } Wes 
* * . ’ —=— ; - SS A= Ss 
precision switch to do? = aa 














Here’s one of seventeen heavy duty limit switches 
that control the finish grinding of smal! parts in a 
DoALL Automatic Grinder. Some of them operate 
completely sealed — every 1% seconds—or 57,600 operations in a 24 
hour day. The versatile adjustment of the roller 
sensitive operation — arm permitted mounting these switches in mini- 
extremely long life mum space. This switch is available in SPDT or 
two-circuit contact arrangement. There’s a MICRO 
SWITCH precision switch to meet YOUR most ex- 
acting requirement —and field engineers in 10 branch 
offices to help you find it. 


Fifteen MICRO SWITCH precision switches con- 
trol every action of this automatic pin setting ma- 
chine developed by American Machine & Foundry 
Company engineers. This unit sets the pins and 

high repeat accuracy— returns the ball more efficiently than possible with 
long cycle life — hand operation. High repeat accuracy and long 
‘ cycle life were the special features of the switches 
positive action selected by AMF engineers. If you make—or plan 
to make— products which call for a precision switch 
application it will pay you to consult a MICRO 
SWITCH field engineer. Call or write the nearest 

branch. 


A completely automatic commercial washer—the 
first ever produced—is the product of ROBOT 
Laundry Machinery Division of The Wolf Com- 
high electrical capacity— pany. ROBOT engineers chose 24 MICRO SWITCH 
absolute reliability precision switches of eight different types to con- 

trol every step of the laundering process automat- 
ically. Long-life dependability, high electrical 
capacity and precise accuracy of these MICRO 
SWITCH products dictated their choice. Need a 
switch for a new product—or to make a present 
product better? A call to MICRO SWITCH can 
save time and money. 


precise operation— 


This comber of the Terrell Machine Company 
combs 36 to 40 pounds of 12” lap per hour with 
ten MICRO SWITCH precision switches as controls. 
The high production is facilitated by the use of 
sealed plunger — six switches to control the trumpet stops on the 
combing heads. Four other switches control the 
mechanisms for coil changing, stopping and tim- 
ing. Terrell engineers picked MICRO SWITCH units 
because oi their small size, rugged construction and 
long-life precision. Thtre’s a MICRO SWITCH pre- 
cision switch for every design need. Let our field 
engineers help select the switch for you. 


rugged housing— 


millions of operations 


MICRO SWITCH provides a complete line of 
extremely reliable, smali-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls. HONEY WE 


FREEPORT, ILLINOIS 








Less Tool Chatter... 


Smoother, Deeper Cuts... 


with Mallory No-Chat* Boring Bars 


Your machining costs can be substantially reduced by new No-Chat boring 
bars—a revolutionary development of Mallory research that practically elim- 
inates tool chatter. 


No-Chat boring burs . . . and tool shanks . . . are made of a completely different 
kind of alloy whose physical characteristics inherently stop tool vibration at 
its source. Twice as heavy and 75% more rigid than steel, they produce 
smoother finish even on deep cuts. Their higher price is repaid quickly, many 


times over, by these cost-cutting advantages: 


HEAVIER CUTS— Because chatter is greatly reduced you can set machines 
TESTS PROVE HOW to remove more metal per pass. 


NO-CHAT REDUCES CHATTER SMOOTHER FINISH—Clean cuts often require no finish grinding. 


These oscillograms show the greatly reduced 


amplitude of tool bratio h No-Ch : 
ys mene he identical seen + ee i. ~ mn LONGER LIFE BETWEEN GRINDS nan sutting edges last longer, due to reduc- 
taking a 0.030" cut in low carbon cold rolled 


steel at 450 SFPM. tion of vibration. And tools run cooler, for the No-Chat tool conducts 
heat away from the tip three times as fast as steel. 


EASY BRAZING—Cutting tip can be brazed readily to the bar with any 
of a variety of brazing alloys. No-Chat is non-annealing . . . eliminates 
grain growth problems. 


RE-USABLE— No-Chat boring bars or tool shanks can be used over and 
over with new tips. 

With 34” steel shank and style C-8 bit: 
We'll be g 


can put new performance into the tools you use or manufacture. Write 


lad to discuss how this new idea in machine tool technology 


today for our Technical Bulletin. 


Expect more...Get more from MALLORY 


With 44” No-Chat shank and style C-8 bit. 





*Trade Mark 


Metals and Ceramics Division 


P_R. MALLORY & CO. Inc 
Serving Industry with These Products: 
Electromechanical — Resistors ¢ Switches © Television Tuners @ Vibrators : 
Electrochemical — Capacitors « Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 





P. R. MALLORY & CO., Inc INDIANAPOLIS 6, INDIANA 
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TAPPING SCREWS 
C4 


OVAL 


TYPES OF 
C7 


FLAT 


Ue 


— 


TRUSS 


WITH SLOTTED, CLUTCH 


E 
AVAILABL HEAD RECESSES 


re) Me 


wETAL 
THICKNESS 


POINTS AND THREADS 


g 


In selecting Tapping 

Screws it is extremely 

important to understand 

the proper application for 

each type. The type you 
require will vary with: 1. kind 

of material; 2. thickness of ma- 
terial; 3. the method used for mak- 
ing the hole.* 


Lamson Tapping Screws are precision 
made to insure maximum holding even 
in thin material, fully hardened to 
permit the thread crests to form clean 
threads without stripping hole. They 
are available in a wide range of head 
and point combinations. A “special” 
Tapping Screw to many ... is a “stock” 
item at Lamson. 


TYPE ''C 


COARSE 
OR FINE 
THREAD 


*This information is available in tabular form for 
easy reference. Write for as many copies as you need. 


The LAMSON & SESSIONS Co. 
1971 West 85th St. ¢ Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio + Birmingham - Chicago 





FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


“3, 





cm FER =. 


PP 


PLUG NUTS 


ideo! for blind 
or hord-to-reach 
places. 
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PIPE PLUGS 


Forged steel, 
heot-treoted. 








“1035” 
SET SCREWS 


Cup point type, 


herdened and 
heot-treated. 


November, 1954 





PLACE BOLTS 


With ‘Built-in’ 

spring oction 

for positive 
locking. 


LOCK NUTS 


Economical, 

vibration proof 

Con be used 
repectedly 











“BENT BOLTS” 


Including U 
bolts, eye bolts, 
hook bolts, etc 


MACHINE 
SCREWS 
Clutch and 


Phillips recessed 
head screws. 











SEMS 


Pre-ossembied 
lockwashers on 
tepping and 
machine screws. 
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efficient, too! 




















Hitch your product 


to a “Loadstar”! 





Your NEWEST PRODUCT will have added value, 
added efficiency, when powered by the equally mod- 
ern, equally efficient LELANnp “Loadstar”! It’s the most 
advanced LeLanp motor ever designed for regular 
production ! 


LELAND engineers have taken full advantage of the 
rare opportunity presented by the reframing program 
to incorporate into new LELAND designs many added 
improvements not actually a part of simple reframing. 
In this way every user of a new “Loadstar” motor 
benefits directly from LELAND’s exceptionally perti- 
nent experience in the continuing development and 


Generous-sized, double-shielded, sealed ball bear- 
. uted jor life, prevent entrance of abra- 
cision-machined bearing bores give 


r-to-stator air gap. 


Stator construction features heavy Formvar wind- 


Non-rusting, easily 
gs and carefully annealed lamination punchings. 


Another 
TT 


New “Loadstar” 


motors in 1, 1% 


polyphase, dripproof 
and 2 HP (180 
Totally enclosed 


and explosion-proof frames — also 


frames) now ready 


higher horsepower and single phase 


motors ay tilable soon 


THE LELAND ELECTRIC 
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Simplified design: reduced number of parts; cast 
fans have same diameter as rotor, permitting rotor new 
removal from either end; standardized components load speeds 
fit open or enclosed frames. 


read aluminum name plate 
plainly shows all wiring connections. 


COMPANY, DAYTON 


manufacture of special and lightweight power units 
and inverters for Aviation and the Armed Forces 
one of the roles in which LELAND’s creative electrical 
engineering has particularly distinguished itself 


No wonder, then, that the “Loadstar” 
them all! 


outshines 


Some features of this new line of smaller, lighter 
integral horsepower motors are shown below. Others 
were covered in a previous advertisement. For the 
complete story, and frame dimension details, write 


for Bulletin No. 103. 


Performance tests prove, 
motors attain higher 


approximately 
torque and breakdown torque 


Large condvit box turns to fou 
proof numbered markers identify I 


Product 


LELAND motors 
standard trames » 
be ava.lable for rey 


and the 


tl, OHIO, Division of American Machine & Foundry Company 








BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 








BRASS. 





Reporting new developments in copper-base alloys and metal working methods 





no 








portable irrigation systems strength and corrosion re- 
sistance—characteristics which afford many years of 
trouble-free, economical service. (Courtesy of Rain 
Bird Manufacturing Company 


Bridgeport copper-base alloys used in sprinklers give 


4M di R * 
Push-Button’ Rain 


Uses Brass Alloys for Dependable Service 


Two years of severe drought in many 
sections of the country have more than 
tripled the market for non-ferrous al- 
loys in portable sprinkler irrigation 
systems. 

Farmers everywhere are taking the 
sting out of dry spells...getting up to 
four or five times the yield per acre 
with easily controlled, “push-button” 
rain. Latest estimates indicate that 
over 3 million acres of cropland are 
now being irrigated by sprinklers. 
That’s nearly a five-fold increase over 
1950, and this is just the beginning. 
Copper base alloys as well as alumi- 
num account for much of this phenom- 
enal growth 


Copper Alloy Sprinklers 
In water service, copper and its al- 
loys have proved far and away the 
most superior material for their cost 
ever developed. Bridgeport copper- 
base alloys, in addition to their out- 
standing resistance to water corrosion, 


ner BRIDGEPORT BRASS 


COMPANY @ BRIDPGEPORT. CONNECTICUT 
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erosion and scale, offer manufacturers 
maximum fabricating ease in virtually 
every production operation. 

The irrigation sprinkler shown above 
is fabricated almost entirely from brass 
and bronze for greater durability and 
longer trouble-free service. Nozzle and 
connection fitting are machined from 
Bridgeport’s Ledrite Brass rod (Alloy 
No. 6). This alloy revolutionized screw 
machine production because its ex- 
ceptional free machinability allowed 
large increases in production speed and 
at the same time actually reduced tool 
wear to new lows. 

Long lasting spring properties and 
excellent resistance to weathering are 
imparted to the spring component by 
Bridgeport’s Silicon Bronze Spring 
Metal, a tough, stiff, long-wearing alloy 
ideally suited to outdoor use. The body 
and impact oscillator arm are ma- 
chined from cast bronze on specially 
designed, high speed machines. 

The result is an irrigation sprinkler 


| 
} 
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that is highly resistant to the corrosive 
and scaling effect of mineral-bearing 
water. These alloys will not rust. In- 
stead they protect themselves by form- 
ing a thin film on their exposed sur- 
faces which prevents corrosion. 


Reliability Important 


Sprinkler systems used to be pro- 
hibitively expensive. The introduction 
of lightweight, aluminum irrigation 
pipe permitted portability, and this cut 
the cost of sprinkler irrigation by more 
than two thirds. 

Nevertheless, since each irrigation 
project requires an individually en- 
gineered system, it does represent a 
substantial investment. Manufacturers 
have to be sure that component parts 
will not fail under the adverse condi- 
tions they often encounter. For that 
reason, Only copper alloys with a rec- 
ord of successful performance under 
such conditions can be specified. 
Bridgeport Brass has been producing 
quality copper base alloys to meet 
these and other requirements for many 
years. And now Bridgeport’s Alumi- 
num Division is a supplier of a com- 
plete line of quality aluminum irriga- 
tion pipe. 

The superior strength of Bridgeport 
Aluminum Irrigation Pipe gives full 
protection through the entire range of 
system pressures. Its lightweight rigid- 
ity is ideal for fast, easy movement, 
while its resistance to water corrosion 
assures many years of full-flow, 
trouble-free operation. 


Research and Service 


These and other Bridgeport metals 
are the result of extensive laboratory 
research worked out in cooperation 
with various industries. Engineered for 
performance, they offer the kind of 
long-term realistic economy that spells 
better products, lower costs and higher 
profits right down the line from fabri- 
cator to consumer. Bridgeport’s Tech- 
nical Service and Metallurgical Labo- 
ratory are always at your service to 
help solve your metallurgical problems 
and to recommend the most advantage- 
ous alloy for your application. Contact 
them at any time through your local 
Bridgeport Office. 


(2589) 


Mills at Bridgeport, Conn., 
Indianapolis, Ind., and Adrian, Mich 
Sales Offices in Principal Cities- 


Conweniently Located Warehouses 
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Take thit common terse 
. 
: Save Time, Money, Trouble 
Get specific engineering help 
You'll find it pays off in hard cash to standard- 
ize on reliable, low maintenance Allis-Chalmers 
pumps for all your needs. That's because your 
A-C representative is an experienced, highly 
qualified engineer who will give you full coop- 
eration at every step of the way — from planning 
to purchasing to production. Being a specialist 
in individual pump applications, as well as OEM 
design and production problems, he can fre- 
quently make valuable suggestions which result 
in substantial savings in time, money and effort 
— improved performance of your product. 
Get immediate delivery from stock 
A-C centrifugal pumps — in a broad range of J rere | Generac one | i LRAT IONRND 
types and sizes—are carried in stock by ware- BP ey 59 
houses all over the country. Your A-C repre- 
sentative will show you how to expedite 
pump selection and ordering . . . make sure 
you get the exact units you require for maxi- 
mum performance at lowest cost. Find out for 
yourself why more and more OEM's are stand- 
ardizing on Allis-Chalmers Pumps. Get all the 
facts from your Allis-Chalmers district office. 
A-4493 
Electrifugal is on 
Allis-Cholmers trademork 
For literature on Allis-Chalmers 
FHP Package Pumps get Bulletin 5287529 .. . 





Electrifugal Pumps, Bulletin 52B6140.. . 
Supporting Adaptor Pumps, Bulletin 52B6083 
... Vertical Mounted Pumps, Bulletin 5286975. * 
Write Allis-Chalmers, Milwaukee 1, Wisconsin. 
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TOTALLY ENCLOSED 
FAN COOLED 
Standard or 

Explosion-Proof 
Up to 200 hp.* 


ACEC E 
Main Office 


Branches 


Be 


, 





Sales Offices and Re 





Naturally, world-famed ACEC 
electric motors are hard to beat when 
it comes to quality, dependability, 
and ease of maintenance. And when it 
comes to PRICE — initial cost and 
maintenance cost— an ACEC motor is 
first, last and always the best motor 
buy in the United States. 


Behind every ACEC motor stands a 
guarantee of world-wide service, backed 
in the United States and Canada by 
the ACEC Electric Corporation’s 

more than 300 distributors, service 
shops and warehouses. Insist on ACEC, 
and you'll insist on quality and service 


nl — quality you can depend on, service 


that is guaranteed. 

Three-phase ACEC fractional and 
integral horsepower electric motors — 
rated from % to 200 hp* and built to all 
NEMA specifications — are available 
from warehouse stock throughout 

the country. 


request 


; 


C CORPORATION 


York 17. New York 


LECTRI 


presentatives 
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Ductile Iron Crankshafts cast at The Cooper- 
Bessemer Corporation’s Mount Vernon, Ohio, 
foundry and machined at its plant in Grove 
City, Pa., for GMX-4 engines. The first of this 
model equipped with a ductile iron shaft was 
shipped in June, 1953. Cooper-Bessemer initi- 
ated development work on high test irons for 
crankshafts in 1935. Some mechanical proper- 
ties of ductile iron, compared with those of 
forged steel . . . traditionally used for crank- 
shafts ... are shown below. 


HIGH 


Mechanical Properties, 
Wear Resistance 
and Ductile Iron Forged Steel 
Castability Sebermeunaen ihuisiiieds... a 











Comparative Properties 








Endurance Limit (Notched bar)....... 20,750 “ 17,800 “ 
make EE 2 ee 22,600,000 29.000.000 
Brinell Hardness io3 Sweets 220 170 








Ductile Iron an Ideal Crankshaft Material 


Wouldn't you rather cast a crank- of gray iron, butfarsuperiortosteel. advantages of cast steel, ductile iror 
shaft than block forge it? Especially valuable in crankshafts has, actually, many applications. 


is the relatively high “notched en- Send us details of your prospe 





Wouldn’t your costs tumble for 
every unit with bearings cored out, 
counter-weights molded on, and 
the entire piece cast within toler- 
ances that reduce machining to a 
minimum? 


And wouldn't the excellent cast- 
ability, toughness, stiffness and ma- 
chinability of ductile iron bring 
you advantages like those brought 
to Cooper-Bessemer? 


Glance at the tabulation. You'll 
see a few reasons why Cooper- 
Bessemer concluded that ductile 
iron provides the best combination 
of properties offered by any mate- 
rial they have tested for crankshafts. 

The damping capacity of ductile 


iron is excellent ... less than that 


durance limit” of ductile iron. And tive uses, so that we may offer 


another outstanding property is its list of sources from some 100 ai 


resistance to mechanical wear... thorized foundries now producing 


under lubricated or non-lubricated == quctile iron under patent licenses 


conditions. Request a list of available publica 
Combining the process advan- tions on ductile iron . . . mail the 
tages of cast iron and the product coupon now. 
poo oO Or OO sete or a 
The International Nickel Company, Inc. PE—11/54 
pan’ 


67 Wall Street, New York 5, N. Y 
Please send me a list of publications on: DUCTILE IRON 


Name Title 
Company 
Address 
City State 
s-seb seni es tne el aie ‘ce sige, vais si aa ee, stints eed os le J 


THE INTERNATIONAL NICKEL COMPANY, ING. wew'von’s'xy 
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AIRCRAFT BELLOWS 


Make Solar your Bie 
source for bellows 


a 
rn 
and pneumatic —— 
= 

















ductin g systems 


FOR AIRCRAFT BELLOWS, hot air ducting ——— 
components or complete pneumatic sys- 
tems, Solar is your logical supplier. 
Sola-Flex bellows are known for their 
reliability. Over one million have been 
built, for a variety of airborne applications. 
Standard types are available “off the shelf” 
. special designs take a little longer. 
Solar-made hot air ducting components 
are used on many of America’s military and 
commercial aircraft. Solar’s long experi- 
ence in fabricating alloy steels is an import- 
ant plus-factor in producing finer systems. 
Solar is an integrated source fox all your 
pneumatic system requirements —both 
experimental and production. Experienced 
Solar engineers are ready to work with you 
at any stage in developing complete air- 
craft ducting systems. 


SOLAR 


AIRCRAFT COMCANY 












IN 


\ 


Sh 














This is What 
Solar Offers You 


Solar specializes in the 
manufacture of precision 

products from alloys and 

special metals for severe serv- 

ice. Solar’s experience since 1927 is 
unduplicated in this field. Solar skills 
and facilities range from research, de- 
sign and development through to mass 
production. Wherever heat, corrosion 
or difficult specifications are prob- 


lems, Solar can help you solve them 





PLANTS. In San Diego (Photo above 
and Des Moines. A total of 1,400,900 
sq. ft. floor space Approximately 


5,000 employees. Annual sales over 


$65,000,000 


EQUIPMENT. Production equipment 
for all types of metal fabrication 

forming, machining, welding, braz- 
ing, casting, coating. Extensive lab- 
oratory and testing equipment 
Facilities for development, prototype, 


limited or mass production 


SERVICES. Research, design, devel 
opment, tooling and production engi- 
neering staffs. Experienced with all 
y steels, stainless alloys, super 
y nd titanium and its alloys 
Government source inspection and 
Solar quality control meet rigid air- 


craft and commercial standards 


CONTRACT PRODUCTION 


Current rders in ude aircraft en- 
nd airframe parts, alloy cast 
pneumatic ducting, atomi« 

energy miy nents Customers in- 

ude some f the most honored 
ng aircraft and industrial 
nie n the U.S. and Europe 


SPECIAL PRODUCTS 


Bellows. ‘“Sola-Flex 

j l expansion 
’ d gns 

fr n. up th 

t rid r t, 28 ft 


Gas Turbines. Solar “Mars” 50 hp 


for uxt ry generator sects 

round cart portable fire pumps; 

Solar “Jupiter” 500 hp engines in 
var c and constant speed models 


Ceramic Coatings. “Solaramic’® 


the Solar trade mark for a family 
f« tings that protects me tals from 
heat, corrosion, galling and abrasion 
Controls. ( plete control systems 
ut v the new Solar “‘Microjet’® 
principle for control of gas turbines, 
et nes and pneumatic devices 


FURTHER INFORMATION | 

Your inquiry regarding any Solar | 
service or facility will 

receive prompt attention. Address | 

Solar Aircraft Company, | 

Department A-38 
San Diego 12, California | 
‘ee ee 
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/t weathered the showstotins of 


SCAN DINAVIA se 






























BROOK MOTORS... 


cah weather your climatic conditions, too! 


The killing combination of heavy snow, ice and 
moisture knows no season in many of the world’s 
northern climates. It’s this kind of destructive 
weather that can easily ruin any electric motor 
unless it is totally weatherproofed during 
manufacture for any condition, outdoors or indoors 
Such a motor is Brook .. . for over fifty years, 

the world’s most respected motor. 


A part of Brook’s standard manufacturing procedure, 
this weatherproofing is your assurance that every 
Brook motor will perform successfully in your 
climate. For example, stator slots and windings are 
impregnated and baked to resist moisture, dust, 

heat and cold. Every motor is precision built to 
meet or surpass NEMA standards. They use 
standard bearings, threads and nuts. All major types 
are available from stock, in a wide range of 
horsepower sizes. Brook world-wide service stations 
have a complete selection of parts... Brook motors 
are easily serviced in any shop, anywhere. Take steps 
how to order Brook ... the world’s most respected 
motor—built. by the world’s most experienced 
Seianpares. Write for a free catalog today! 


Hpietionche ALL. POPULAR MODELS! 

' e available from warehouses at Chicago, 
t BD Houston, Los Angeles, 
coaa ke distributing points. 


Product Engineering November, 1954 











| 


i, \\| \\ 


IN) 





: . —_ 





NN 


~ 








\ YY Y AY DRA 
WY) 






Ae) WN 
Hm iy Hit 
PUT Ss fe 
} } ( 
j f 
j 
ee if . Z Z . , 




















in sheet metals 


The news is good for those companies which have fol- 


lowed the profitable course of making more and better 
products out of aluminum. For it is good to know that a 
full line of aluminum sheet products is available from a 
company such as Revere with its high reputation for 


produc ing quality metals 


The first copper sheet rolled in America came from 
Paul Revere’s original mill. Brass mill products have 
been a Revere specialty for well over a entury. With 
this unequalled background, and with the most advanced 
aluminum rolling equipmentand techniques, Revere offers 
you aluminum coiled and flat -heet, circles and blanks in 
a wide range of gauges and widths and in the five most 
widely used alloys. You can be sure that Revere knows 
its A-B-C’s in metals—"'A’”’ for Aluminum, "B’”’ for Brass, 
“C” for Copper. Why not call Revere NOW? 


Other Revere aluminum products include tube, extruded 
products, electrical bar, forgings, rolled shapes and 
eyelet products. Revere Copper and Brass Incorporated, 
Founded by Paul Revere in 1801, Executive Offices: 230 
Park Avenue, New York 17, N. Y. 














Mixing bowls made of Crucible stainless : 

steel by American Car and Foundry Com- i ; = 

pany, at its Milton, Pennsylvania plant } , j 
; ; 


Tad i yt ae 


ye ae = | we 
RUCIBLE STAINLESS STEEL 


fs 


| | && 
keeps its shine 





) 


after long, hard wear... 





' 
The fact is stainless steel improves with wear, for 
the more it is used the harder and smoother the 
surface becomes. And there is never any surface 
plating to wear on a stainless product, for stain- 
less steel is stainless all the way through. 


Yes, Rezistal® stainless is a natural for prod- 
ucts that must take long hard service, or that 
must resist corrosion or wear, or stand up under 
daily cleaning with strong detergents. Take, for 
example, the stainless mixing bowls shown. 
They'll give many years of trouble-free service 
And their smooth, sanitary surface makes them 
especially suited to the processing of baked 
goods, candy, cosmetics or chemicals. 


Be sure you take advantage of all the money- 
and time-saving qualities of stainless steel. And 
be sure you specify Crucible stainless... made 
by the country’s leading producer of special pur- 
pose steels. You’ll get fast delivery of the grade 


, | and size you need when you call Crucible. 
ee E wt | d h ll Crucibl 
y C 8 U C | 8 LE} first name in special purpose steels 
54 yea of | Fito stetmating — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED + TOOL + REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
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Only 


ARROW-HART 
































* 
Advanced Design 
could meet ALL THREE | 
REQUIREMENTS 
@> EXTREME DEPENDABILITY .. . 
for 24-hour-day, 7-day-week 
operation. 
@) TOP PERFORMANCE... 
for a very sensitive relay 
requirement. 
&) MUCH SMALLER SIZE... 
to save vital space and weight. 
manufactured by 
Installation includes: 1 Size 
1 Starter, 3 Size O Starters. 
Overload Protective and 
Magnetic Relays, Push Button 
Stations, Selector Switches, and 
other Auxiliary Devices. 
» " 4 
Ultra modern, high-output machines demand new standards in motor control performance. That's ‘ 
why Arrow-Hart Type “RA” (Right Angle) Starters and other A-H Controls . . . offering more 
advanced design features and more important operating advantages than any others available " : 
anywhere . . . were the ONLY POSSIBLE CHOICE for this new machine designed to ream .30 ims > 
and .50 calibre rifle barrels. . ¢ i¢ii ‘ 
The machine is set up for either push or pull reaming with either manual operation or fully ¥ iN - ny . 
automatic cycling. The main panel controls two motors; each of the three spindle panels controls a om. 2 ae 
a set of four spindles. Smaller, more compact A-H Controls keep panel size to a minimum. . . 2, ind r 
and still leave ample room for fast, easy inspection and maintenance. 
If your machine designs or production planning demand higher output, added operational 
efficiency or greater compactness . . . or a combination of all three . . . plan on Arrow-Hart 
Electrical Controls. And Arrow-Hart Engineers will be glad to help with your tough control 
bd . problems; write for complete information. ‘ 
ARROW-HART 
» , INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 HAWTHORN ST., HARTFORD G6, CONN. 
Offices, Sales Engineers and Warehouses: Atianta, Boston. Buftale Chicago Cincinnati Cleveland Dalles. Detrot Houston Indisnapols Les Angeles Milwaukee Minneapolis, New York, 
Phitedsiphia, Pittsburgh, St. Lowis, Sen Francisco. Canada: Arrow-Hert & Hegeman (Canada) Lid, Mt. Dennis, Toronto, England: Arrow Electric Switches, Lid. Eling, Londen WS, 
Quality MOTOR CONTROLS + WIRING DEVICES + ENCLOSED SWITCHES + APPLIANCE SWITCHES 
Product Enginecring November, 1954 Q3 
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Bellows Devices 
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Expansion joint employs flexible, leak- 


proof bellows to compensate for rapid 


thermal changes accompanying heating 
l baseboard radiation systems. 


Bellows is free to move within protective 


One of the simplest ways of pro- 
viding for thermal expansion and 
contraction in fluid systems is 
through bellows devices incorpo- 
rated in the original design. 

Where heating and cooling of 

fluids would ordinarily add un- 
wanted even result in 
buckling or failure of members, the 
presence of a leak proof, flexible 
bellows properly located in the 
ystem compensates for dimen- 
sional changes. In addition, bellows 
flexibility permits a certain degree 
of misalignment to be tolerated 
without difficulty. 

This latter factor can sometimes 
represent important savings in 
production since the need for time 
consuming, precise, “lining up” of 
elements is eliminated. 


Stresses or 


New Expansion Joint employing 
bellows as the flexible element 
solved a serious problem for man- 
ufacturers of baseboard radiation 
systems. Developed by the Clifford 
Manufacturing Company, the bel- 
lows joint takes up the expansion 
and contraction of the pipes with 
the heating cycle and eliminates 
the objectionable noises that result 
from pipes grating against floor 
and wall timbers. 


Flexible Jet Manifold Assembly 
utilizing a stainless steel bellows as 


shield, absorbing pipe expansion. Device 
eliminates source of common complair ts 
arising from noise produced by expand- 
ing pipes grating against floor and wall 
timbers. 

the flexible element solves a high 
temperature problem for jet engine 
manufacturers. Two benefits re- 
sult: dimensional changes are com- 
pensated and easy, leakproof 
assembly of flare fittings can be 
made without concern for a small 
degree of misalignment. The pro- 
tective metal braid and high 
strength stainless steel bellows 
make a mechanically rugged joint. 
Pressure rating is 1000 psi. 
Hermetically Sealed Aircraft 
Transformers employ a built-in 


bellows within the sealed chamber 


] 
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to compensate for expansion and 
contraction of the oil fill with tem- 
perature changes. The bellows thus 
prevents the development of high 
pressures within the unit and at 
the same time maintains a leak- 
proof hermetic seal. 


Flexible manifold assembly 
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designed 


around a stainless steel bellows for high 
temperature and anti-corros service. 
Flexibility of bellows simplifies alignment, 


permits easy, leakproof assembly of flare 


fittings and allows for thermal changes. 
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5 
Flexible Piping and flexible con- 
nectors are other applications where 
bellows allow for thermal expan- 
sion and mechanical displacement. 
In high temperature piping systems 
for example, bellows connectors 
absorb expansion and contraction 
and permit lateral motion of pipe 
supports with respect to one an- 
other. In aircraft applications, 
flexible bellows connectors are em- 
ployed in hot air de-icing 
where flexing of the wings requires 
equivalent flexing of the ducts. 


systems 


Your Problem involving 
thermal compensation or mechani- 
cal misalignment may be solved 
with a bellows device. Clifford will 
be glad to offer engineering help. 
Simply sketch the controlling di- 
mensions and specify the service 
conditions. We will help you arrive 
at a proper design and produce in 
quantity to your specifications. 

Write: Clifford 
Company, 122 Street, 
Waltham 54, Massachusetts. Divi- 
sion of Standard-Thomson ( ‘or pora- 
Sales offices in New York, 
Detroit, Chicago, Los Angeles and 
Waltham, Mass. 


Design 


Manufacturing 


Grove 


lion, 


CLIFFORD 


MANUFACTURING CO 
WALTHAM MASS 
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A service for 


early birds 


engineering new 
metal products 


Here’s a new service that will appeal to you — if you 
count yourself an EARLY BIRD. 

First, National Lead’s Tool & Stamping Depart- 
ment engineers go over your designs with you, 
scouting possible production bugs and ways 
to cut costs. 


.. early birds 

are sheet metal design engineers 

and production — who make a point of Then, National Lead casts try-out tooling for you 

getting the gremlins out of new products in “Kirksite” A or “Nalcolite” plastic ... stamps 

or new models in early stages... out the parts in the stock you specify .. . assembles 
pilot models if you want... and refines detail in dies, 
parts and pilot models until they’re proved to your 
satisfaction. 

All this accomplished, the try-out tooling goes 
to you for medium-run production or for duplication 
in steel for very long run tools. 

With this Tool & Stamping Department service 
you have the gremlins out well before full scale 
production is set to roll. So if you have a new product 
or new model coming up, do as other EARLY BIRDS 
are doing, write: 


National Lead Company 


900 West 18th Street 
Chicago 80, Illinois 
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CUUSUN Ball-Bearing Swivel Joints are precision engi- 
neered like a fine watch to give unlimited flexibility and 
unlimited service in the conduct of fluids, gases and liquids. 


QU is the Originator and largest exclusive manu- 
facturer of ball-bearing swivel joints in the world today. 


QU produces packing designs for specific service 
requirements, assuring constant torque at any given pressure. 


UUM as acquired a world-wide recognition for 
highest quality of product and lowest maintenance costs. 


precision engineered 
for long service 








QUE Was over a quarter of a century of ‘‘know-how’”’ 
in the design, manufacture and successful scientific 
application of ball-bearing swivel joints in industry. 

QUE otters the widest range of styles, sizes and 
pressures available for every major industrial use today. 

QUE as complete nation-wide coverage of its prod- 
ucts and applications by qualified field service engineers 

QUAY wii custom engineer for yu the solution to any 
problems involving the transport of fluids, gases and liquids. 


Supply and Service of CHIKSAN 








Write CHIKSAN for latest 
INDUSTRIAL CATALOG—G-4 
Dept. 11-PE 


CHIKSAN COMPANY @ BREA, CALIFORNIA @ Chicago 3, Illinois 


Well Equipment Mfg. Corp. (Division 
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Ball-Bearing Swivel Joints is 
always as neor as your telephone. 


The Flow of Enterprise Relies on 


CHINSAN = 


al]-Bearing Swivel] Joints 


CHIKSAN Boll 
Beoring Swivel Joints ore 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
planes. Over 1,000 
different types, styles, 
and sizes have been 
developed for pressures 
and services from 28” 
vacuum to 15,000 psi 
and for temperoture 
ranges from minus 70 
to o plus 500° F. with 
packing moterials for 
each specific service 








= 








®@ Newark 2, New Jersey 





Houston 1, Texas * Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, N.J. * Chiksan of Canada Ltd.. Edmonton. Alta 
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TORRINGTON CAM FOLLOWERS 





Give Longer Service... Carry High Shock Loads 


1. Heavy sectioned outer race 
of hardened and ground high 
carbonchrome steel assures uni- 
form distribution of high rolling 
and shock loads while provid- 
ing high capacity anti-friction 
performance. 





2. Integral stud for cantilever 
mounting is made of case hard- 
ened and ground low carbon 
nickel molybdenum steel. The 
tough core provides high 
strength to withstand high 
shock loads. 





3. Easily relubricated at any 
one of three points—at either 
end or through cross hole in 
stud. Ends accommodate stand- 
ard drive grease fittings, or may 
be sealed by the plugs provided. 





District Offices and Distributors in Principal Cities 
of United States and Canada 


4. Full complement of small di- 
ameter rollers—through-hard- 
ened, ground and lapped—for 
maximum radial load capacity 





4 
“Oap zon 


5. Raceways precision 
ground for even load distribu- 
tion (A) and uniform low end 
play (B) assure long bearing life. 





Torrington Cam Followers are precision made 
throughout. They are available in sizes from %” to 
24" O.D. Special surface finishes such as chrome and 
cadmium plate or oxide black can be provided. 


Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they’re better made. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind, 





TORRING 
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HERE WAS THE NEED 


Kenco, Inc., pump manufacturer of Lorain, Ohio, 
needed a special motor to power a new portable sump 
pump. The pump was designed to automatically 
discharge water from sumps, flooded basements, 
boiler room pits, transformer vaults, septic tanks 
and excavations. 

The pump, designed to operate completely sub- 
merged, provides maximum pumping capacity with 
minimum size and weight. 

To meet the severe demands of underwater 
operation and maximum portability, the following 
special motor requirements were essential: Unique 
provision for heat dissipation, positive moisture seal 
and utmost electrical efficiency. 





+ 
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in ( (4. [41] Sump Pumps! 


Manufacturer reports outstanding results! 


Kenco and Jack & Heintz engineers 
combined their knowledge and skills in 
designing a Customized motor to fit the 
unusual needs of a new sump pump. 
The motor provides the pump with 
trouble-free operation, minimum size and 
weight, high torque characteristics and 


features necessary for underwater opera- 
tion. In addition, the motor gives the 
pump a capacity of 3,300 gallons per hour 
at 10-ft head—substantially above the 
design objective. This is another example 
of J&H ingenuity in custom designing a 
motor to fit a specific product. 


























These 5 J&H Customized Motor features assure KENCO complete dependability: 


SWITCH 1 To dissipate heat developed in stator and rotor, motor 
is hermetically sealed in a watertight case and filled 
with insulating oil. Heat transfer is from motor-to- 
oil-to-outer case-to-liquid. 


2 Rotor shaft machined to close tolerances to meet 
customer’s locating dimension and to insure accurate 
assembly of impeller on shaft. A watertight seal 
is assured through careful mating of motor and 
pump parts. 


3 Rotor vent holes baffled to avoid wasteful pumping 
of oil. Cooling fins omitted to eliminate friction loss 
and absorbed power—provides 90 watts gain in terms 
of electrical performance. 

4 Stator slot and lead wire insulation especially selected 
for oil-immersion operation. Low moisture absorption 
is a feature of all materials selected. 





5 Oversized special alloy switch contacts, for operation 
in oil, provide positive action and long life. 


HERE IS THE RESULT— 


DESIGN YOUR PRODUCT TO DO A JOB... 
He le fac a wows 


Avoid compromising your product design by taking advantage of 
an engineering philosophy geared to solve your special motor needs 
Design your product to do a job . . . not to fit a motor! Write 
Jack & Heintz, Inc., 17627 Broadway, Cleveland 1, Ohio 


A rugged J&H Motor, incorporat- 
ing Customized electrical and 
mechanical features, is an integral 
part of each Kenco Purip. Sub- 
merged in water, each pump is 
hydrostatically tested at 10-psi 
internal air pressure ; waterproof- 
‘ ness is guaranteed to a depth 
of 23 feet. 





1964, Jack & Hein 
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The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 

. crankshaft forging specialists since the introduction of the internal 
combustion engine. 


BYAAWANE GORDON 


Established 1883 
FORGINGS OF ALUMINUM * MAGNESIUM *® STEEL* TITANIUM 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS ~~ DETROITFMIGHIGAN 


VAC AC AG AC, CCRC RCL WW) Wy WOON CAC RCT Wy. CACC CAC NN) OOO AC RCD WN) 
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| Just hearing a , pin drop IS CASY... 





New instruments analyze sound 
and put it in writing for you 


Since these new instruments 
present essential data so easily, 
they greatly simplify the analysis 
and control of sound, vibration, 
and noise. 

For example, the Spectrum 
Recorder automatically “scans” 
any sounds from 35 to 18,000 
cycles per second in third-octave 
steps. Chart records, produced 
immediately, indicate both fre- 
quency spectrum and signal 
amplitude. The instrument saves 
hours of engineering time in 
analysis of sour.ds and vibrations, 
and in studies of strains, pressure variations, complex electrical 
voltages, and magnetic tape recordings 





Spectrum Recorder Model BL-2311 


Developed for laboratory use by Bruel & Kjaer, these instru 
ments are finding ever-broader use in industry. For information 
on acoustical and electro-acoustical measurements that can be 
made easily with these instruments, write Brush Electronics 
Company, Dept. L-11,3405 Perkins Avenue, Cleveland 14, Ohio. 
Send coupon today. 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS « ACOUSTIC OEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 


COMPANY 


formerly 
The Brush Development Co 
Brush Electronics Company 
15 an operating unit of 
Clevite Corporation. 





ELECTROMICS 
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complex a.c. voltages from 35 


or acoustical testing 





signal level variations 


frequency response curves; useft 
reverberation decay 


trical voltage levels 


curves 


noise levels 





Speeds Frequency Analysis 


The Audio Frequency Spectrometer measures 
amplitudes of the frequency components in 


to 18,000 cps 


Saves hours of engineering time in electrical 


High Speed Recorder 


Level Recorder makes high speed recordings of 


Simplifies obtaining 


il in recording 
elec 





Versatile Signal Source 


Beat Frequency Oscillator is a complete and 
flexible signal source. When coupled with 
the Level Recorder, Oucillator automatically 
sweeps through the audio frequency range 
Permits fast, accurate recording 


] Please send brochure * 
Measurements 
() Have nearby representative call 
Name 
Position 
Company 
Address 


City State 


Write for free brochure! 


Brush Electronics Co., Dept. 1-11 
3405 Perkins Avenue 
Cleveland 14, Ohio 


Instruments for Sound 


9] 





A Hundred 







or a MILLION pieces 


.. always UNIFORM 


Cut to Your Precision Demands! 





When Western Felt cuts a component part 
to your specifications, piece after piece is a 


precision-cut part. You want that kind of 


uniform precision because the performance 
of your product depends upon it. And be- 
cause of the peculiar properties of wool felt 
fibres, especially where the more dense 
types are specified, it can be processed 
with amazingly close tolerances. Toler- 
ances as close as a few-thousandths of an 
inch can be supplied when required. 
Western Felts are manufactured to the 
density you require—cut and supplied 


WESTERN 


4035-4117 Ogden Ave., Chicago 23, Iinois 
Branch Offices in Principal Cities 


exactly to your specifications. They resist 
wear, age and weather...never ravel nor 
fray. They seal, insulate, absorb sound and 
vibration, or lubricate...as you wish! 
Chemically treated, they can be moth- 
proof, mildew-proof, flame or water 
resistant. 

You name it...specify it...we put the 
benefits of 54 years of experience back of 
making a felt component that will meet 
your specifications. Write today—your 
inquiry will receive prompt attention. 





° * 
*es oe* 


WORKS 
Manufacturers and Cutters of Wool Felt 
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IN THE DESIGN and building of the products shown here, 
GM Steel Tubing plays an important part—either for the 
passage of liquids or gases, or as part of the mechanical structure. 
And these are but a few of the thousands of manufactured items 
that use low-cost steel tubing in place of more expensive materials. 
Examine your own requirements! You, too, may find you can 
improve design, speed production, and cut costs with “The Tube Line 
That Rates a Buy-Line”—GM Steel Tubing! 


SEE SWEET'S 


PRODUCT 
DESIGN FILE . SEND FOR BROCHURE 


This new, illustrated, fact-packed bro- 
chure tells how GM Steel Tubing can 
r help solve design and production prob- 

J lems. Send today for your free copy. 





ff | 
i] ROCHESTER PRODUCTS 


STEEL TUBING DIVISION OF GENERAL MOTORS, Rochester, W. Y_, U.S.A. 


ALSO MANUFACTURERS OF ROCHESTER CARBURETORS AND ROCHESTER CIGAR LIGHTERS 
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IN ELECTRICAL HEATING UNITS? 


























SEE FERROD FIRST for Sure Answers! 


The above are just a few of the hundreds of heat- 
ing elements we manufacture. And if the answer 
to your problem takes the form of some other 
size or type of unit, the chances are good we 
have made that, too! 

Of this you can be sure: Any answer recom- 
mended by Ferrod engineers will be the right 
answer. For our crew does far more than 
work out the proper wattages, voltages and 
terminals. 

When we analyze your heating problem, our 
men delve into controls, mountings, heat 
patterns, allowable heat-up time, heat losses, 
sheath metals, safety margins and a host of other 


FERROD 


factors—all important to you if you are to get 
dependable, long-lived, economical units. And 
often we find that you can use a standard ele- 
ment, thus saving the cost of special engineer- 
ing and tooling. 

Here at Ferrod our only business is electric 
heating. We work at it every day ... for many 
different manufacturers .. . making many differ- 
ent kinds of products. And we manufacture a full 
line of rod, finrod, immersion, cast-in-place and 
clamp-on heaters. 


We'd like to work on your problem next. Write 
and tell us what you need, or ask to have one of 


our representatives call! 


FER ROD MEG. COMPANY 


612 N. RIVER ST. . 


BATAVIA, ILLINOIS 


November, 
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Your immediate problem may be a structural part for a 
machine, a component for an appliance, an architectural 
application to combine function with decorative value— 


but whatever it may be, there’s an idea here for you. 


You know about stainless: its excellent strength-for- 
weight ratio, its fine appearance, its stout resistance to 
corrosion and abrasion. You may not, however, know 
about special shapes of Carpenter Stainless Tubing and 
the fine opportunity they offer for real savings in trans- 


lation of design to finished parts. 


Carpenter offers scores of stainless tubing shapes in a 
wide range of dimensions, analyses and finishes as stand- 
ard production. From them you may be able to select 
one that will do the job you have in mind. If, however, 
a “‘special”’ is required, Carpenter can produce it in any 


desired quantity—almost any type of finish. 
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34 design ideas in Stainless Tu 


Why not find out more about Carpenter Stainless Shaped 
Tubing and its possible place in your product designs. 
Call your nearest Carpenter distributor or branch office 


for “in-shop” consultation, or write direct to 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBEF’ 





Export Dept.: The Carpenter Steel Co., Port Washington, N. CARSTEELCO 

















This fastener 
works 
through thick and thin! 





Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


QUICK-LOCK 
SPRING-LOCK 


Simmons |ssiee 


LINK-LOCK 
DUAL-LOCK 





JUST OUT! 
NEW 36-PAGE CATALOG WITH APPLICATIONS 





96 





HERE'S HOW SPRING-LOCK WORKS 





1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 


and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 


@ Installation is QUICK: a half-turn locks it 
in place 
@ Installation is SECURE: the spring steel 


locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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Business Machine Parts of “Zytel” and “Lucite” 


Speed Production Steps, Add Sales Appeal 


“cy ? 
give: 


““Zytel”’* means fewer parts, 
rEFLON® has many | long service with little oiling—LUCITE® is 
mechanical, electrical and ki | ‘ F 
sparkling clear, w “ar-resistant 


<a. 
o > 


ue 
~ 


chemical applications | 
| 


Du Pont “Teflon” has a combination of 
properties that no other plastic engineer- 
ing material can match. Bearings fabri- 
cated of “Teflon” tetrafluoroethylene 









Parts of Dy Pont “Zytel” nylon resin and 
“Lucite” acrylic resin like those below 
are used in many key places in this ac- 
counting machine. 


resin have an extremely low co-efficient 
of friction that stays virtually constant 
through load and temperature changes. 
They're self-lubricating—friction in- 





These stand-off and feed-through insulators of 
“Teflon” have superior dielectric properties, 
zero water absorption, an ambient temperature 





range of — 100 F. to 500 F. Manufactured by THE National Cash Register Company 

United States Gasket Co., Camden, New Jersey. Detail paper window of Re-inking parts of “Zyte mainaares . aan . 
lame” b pedine dec 6 Gaal detain engineered this accounting machine with 
resists smudging assembled by cementing Du Pont “Zytel” nylon resin and “Lu 


volved is equivalent to that of ice 
against ice 


cite” acrylic resin. They investigated the 
“Teflon” is unsurpassed as an insulat- =] properties of these materials—the abra 
ing material. Its dielectric constant is sion-resistance, strength and resiliency 


practically unchanged over the entire of “Zytel”, and how it can be molded 


“SQ =) economically in complex shapes which 


run with little or no lubrication. They 





Paper guide of “Lucite” is Counter wheels of “Zyte 
rigid, shatterproof, molded Gre read easily, need little 
economically oF no oiling smart appearance of “Lucite”. Result? 


utilized the sparkling clarity, rigidity and 








The National Cash Register Company 
2 
1, uses parts of molded “Zytel” and “Lu 
cite” in key spots in this machine 
} 
” . . . . . ** 
° ‘ Guides, Windows of ** Lucite 
Ly External fixtures for cash registers and 
Autograph window of Type wheels of “Zyte!” cost - — . . . . 
1 transporent “Lucite” is easy less to produce, resist inks accounting machines like counter and 
to keep clean and cleaning solvents autograph windows, card guides, card 





partitions, paper guide latches and auto 


Control valves with sliding shaft seals of graphic platen are now molded of “*Lu- 


| 

| 
“Teflon” allow high pressure operation for | cite’’. These parts are easy to keep clean 
chemical plants. Valve stem can be positioned | 
with great accuracy. “Teflon” prevents leaks, | 
is chemically inert. Electrical Grade seals sup- 
plied to Hammel-Dahi Co., Providence, R. |., by 
Resistofiex Corp., Belleville, N. J. 


*Zytel” for Counter W heels 





Among the moving parts of 


Medica card partition of Counter pinions of “Zyte! 
“Lucite” is dimensionally cut production by 20 steps, 
Column 1) stable, resists crazing operate quietly (Continued on Page 2, Column /) 


“Zytel” in these business machines 


(Continued on Page 2, 





*“Zytel” is the new trade-mark for Du Pont nylon resin 
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Business Machine Parts (Cont.) 


are counter wheels and clutch pinions. 
They move quickly, quietly, and accu- 
rately. Maintenance is easier, because 
these molded parts seldom if ever need 
lubrication. Molding the clutch pinions 
saves !2 production steps. The wheels 
exert less wear on ribbons. . . have longer 
service life. Stationary parts of “Zytel” 
include the rubber stamp holder and ink 
applier. Here, the use of “Zytel” yields a 
more compact design. And “Zytel” is 
not affected by corrosive action of inks. 

One of the Du Pont family of engineer- 
ing materials may provide an efficient, 
low cost solution to your design problem. 





These lightweight football cleats of “‘Zytel" 
nylon resin are self-locking and won't crack or 
burr. They anchor firmly to the shoe stud, are re- 
silient and long-wearing. The smooth finish of 
“Zytel” helps keep mud from clinging to cleats. 
Cleats molded by Bourget, Inc., Brockton, Massa- 
chusetts, for F. C. Phillips, Inc., Stoughton, 
Mass. Patent No. 2682714. 





Teflon” (Continued) 


frequency range tested to date. Electri- 
cal parts of “Teflon” are not subject to 
breakage from mechanical or thermal 
shock. 

Process equipment with components 
of *Teflon’’—valve packings, discs, slid- 
ing shaft seals—has superior corrosion 
resistance. “Teflon” is inert to a// chemi- 
cals except molten alkali metals and 
fluorine at elevated temperatures and 
pressures. 

Because of this wide versatility, the 
demand for fabricated parts of “Teflon” 
is increasing daily. 


New slotted battery 
tubes of **Alathon”’ 


PosiTIvE storage battery plates with 
slotted tubes of Du Pont “Alathon” 
polyethylene resin offer these features: 
extruded “Alathon” strength, 
flexibility at low temperatures, and out- 
standing resistance to electrolytic corro- 


assures 


sion and erosion. They pack more powe! 
because the slotted construction exposes 
more active material to the electrolyte 
The active material is retained longer by 
the slotted tubes, lengthening working 
life of the battery. Manufactured by the 
Electric Storage Battery Company, Phila- 
delphia, Pa. 


Investigate Du Pont 


engineering materials in your 

product development programs 
One of the family of these versatile en- 
gineering materials is often a key factor 
in product improvement or new product 
design. 

The wide range of properties available 
with “Alathon’’* polyethylene resin, “*Lu- 
cite’’* acrylic resin, ““Teflon”* tetrafluo- 
roethylene resin, and “Zytel”t nylon 
resin are helping solve industrial design 
problems. 

NEED MORE INFORMATION? 
CLIP THE COUPON for additional data 


on the properties and applications of 


these Du Pont engineering materials. 


E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 1011, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 


checked: [] ‘‘Zytel”’; [ ‘“‘Alathon’’; [1] ‘‘Teflon’”’; [[] ‘‘Lucite’’. 


terested in evaluating these materials for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


| am in- 


POSITION 


STATE 


*“Alathon", “Lucite”, “Teflon” are registered trade-marks of E. 1. du Pont de Nemours & Co. (Inc.) 


t"Zytel” is the new trade-mark for Dy Pont nylon resin. 


Du Pont TEFLON 
offers unique 
combination of 
properties for 
product 

designers 


Du Pont “Teflon” tetrafluoroethylene 
resin offers a combination of electrical, 
thermal and mechanical properties un- 
matched by any other single 
is particularly 


material. \t 
outstanding for use as 
electrical insulation at high frequencies 
and temperatures. 


Properties of **Teflon” 


EXCELLENT DIELECTRIC CHARACTERISTICS 
over a wide range of temperatures and 
frequencies. 

HEAT RESISTANCE: “Teflon” is capable 
of continuous service at 500 F. 
TOUGHNESS AND STRENGTH Over a wide 
range of temperatures, from 450 F. 
to 500 F. 
CHEMICAL INERTNESS: “Teflon” is inert 
to all chemicals and except 
molten alkali metals and fluorine at 
elevated temperatures and pressures. 


ASTM 


solvents, 


ZERO MOISTURE 
test D-570-42. 
OUTDOOR DURABILITY: “Teflon” is un- 
affected by years of outdoor weathering. 


ABSORPTION by 


idvantages of **Teflon’’: 


“Teflon” can be used as thin, flexible 
insulation—in many cases where the use 
of such insulation might have been im- 
possible with other materials. For many 
types of electrical and electronic equip- 
ment, “Teflon”’ permits simplified, com- 
pact design. 

“Teflon” can be fabricated into com- 
ponent parts, produced in tape form, or 
applied as a coating. 

Many applications throughout the 
process industries utilize the chemical 
inertness of “Teflon”. Gaskets, packing, 
and valve parts made of *‘Teflon” have 
proved their worth under service condi- 
tions where the best materials previously 
available were inadequate. 

For more information about Du Pont 
“Teflon”, clip the coupon. 











DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, inc., 1924 
Broadway, Oakland 12, California. 








CHOOSING A WROUGHT ALLOY 


NEW RESEARCH DATA SHOWS ALUMINUM 
PROVIDES REDUCED HEAT AND FRICTION LOSSES 


Tue PROBLEM of selecting the most 
suitable aluminum wrought alloy and 
temper for a particular application can 
be a bewildering task for one not 
thoroughly familiar with all of the 
possibilities. 


Although only about two dozen out 
of the list of nearly a hundred wrought 
alloys recognized by the Aluminum As- 
sociation are in fairly regular use, each 
of them is available in a variety of cold 
worked or heat treated conditions. 


Wrought alloys are available in 
three major classes of mill products: 
1) sheet and plate; 2) rod, bar and 
wire; 3) extrusions. They are generally 
used in one of these forms or as forg- 
ings, in which case the forging blank is 
ordinarily produced from one of the 
standard mill products. 


All of these alloys are not available 
in all four forms and it is usually pos- 
sible to halve the list of alloys to be 
considered on the basis of the type of 
product involved. (Table I indicates 
the forms in which the various alloys 
may be obtained.) 


Mechanical Properties 
Requirements 


Every design places certain minimum 
requirements on the mechanical prop- 
erties of the material from which it is 
fabricated. Thus, specified values of 
one or more of the following: yield 
strength, ultimate strength, per cent 
elongation, shearing strength, bearing 
strength, endurance limit and hard- 
ness, will automatically eliminate cer- 
tain alloys and tempers from consider- 
ation. 

Because the different methods by 
which wrought alloys are produced 
result in different amounts of plastic 
working of the metal, a given alloy 
may exhibit slightly different typical 
strengths in different forms. 


The designer will recognize, of course, 
that mechanical properties differ widely 
among the various alloys available. 
Therefore, he must often find a single 
suitable alloy with the best combination 
of the various properties. To aid the de- 





TABLE | 


Alloy Availability 


signer, we have prepared typical me- 
chanical and physical property tables 
on the various alloys. These tables may 
be obtained by writing to: Kaiser Alu- 
minum & Chemical Sales, Inc., Industrial 
Service Division, 51179 Kaiser Building, 
Oakland 12, Calif. 


If the design has not reached an ad- 
vanced stage it may sometimes be al- 
tered to compensate for a deficiency in 
one aspect of a material having other- 
wise desirable characteristics. Sound 
engineering judgment is the only guide 
at this point. 


Of equal importance is the ability of 
the material to retain its properties in 
the environment to which it will be ex- 
posed in service. In general, it may be 
said that alloys 1100 (2S) and 3003 
(3S) are most corrosion resistant, fol- 
lowed closely (even exceeded in some 
environments) by the 5000 and 6000 
series. Least resistant of all 
2000 and 7000 series. (The reader is 
referred to No. 4 of this series “De- 
signing with Aluminum” for a more de 
tailed discussion of the corrosion re 
sistance of aluminum alloys.) 


are the 





Rolied or Rolled & Drawn Extrusions 
Alloy 


Designation Round | Rivet | Screw |Rolied! Foe | Hex Tube | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 


Appearance, 
Ease of Operation, Cost 


Having narrowed the choice of allcy 
and temper to those which will provide 
adequate strength and corrosion resist 





Sheet | Plate .~y Wire & | Machine|& C.F [Weiding| Forge | Wire & Solid Hollow 
Wire Rod Stock | Rod | Wire | Stock Bar Snapes 
+— 
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Drawn |Forgings 
Tubes 
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ance, the f.nal selection must be made 
on the basis of three other factors 
which are somewhat inter-related 
They involve the appearance, 








suitabil- 
ity for intended method of manufac 
ture and the cost. 


Obviously, appearance of the fin 
ished product will not be a factor in 
all cases, but in some it may be para- 
mount. If appearance is important, the 
ability of the material to respond to 
chemical or mechanical polishing must 
be considered. The color after 





























| 
| 
| 
| 
: | 
3 
me Rom | 
A = Available S = Special Inquiry 
Special purpose alloy Bright finish alloy used for decorative purposes only Strength comparabie to 3003 or S005. 
Higher cost justifed only when appearance is of maximum importance 
2) High strength alloy Used for heavy weidments where strength greater than 5086 1s desired 
Largely replaced by 6063 
* Structural members to be assembied by welding Strength greater than 6061-0 or T4. Less than 6061-T6 
+) Obdsolescent alloy, generally replaced by 6061. 6062 or 6063 
*) Largely replaced by 2014 
*) High temperature service. Internal combustion engine pistons, etc 





anodiz- 


PLEASE TURN TO NEXT PAGE 
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DESIGNING WITH ALUMINUM Continued 








ing depends on the nature and the 
quantity of alloying elements present. 


The brightest and clearest surface 
available is that of 5357 (K157) which 
is used for light reflectors and for dec- 
orative trim in much the same manner 
as stainless steel and chrome plating. 
Only slightly less clear are alloys 5005 
(K155), 5050 (50S) and 6063 (63S). 
Alloys containing manganese (3000 
series) tend to show a yellowish color 
in the anodized coating while those 
containing sizeable amounts of mag- 
nesium exhibit a brownish-grey color. 
The 2000 series of alloys (containing 
copper) also yield dark anodized coat- 
ings unless used in clad form. 


Matching Colors 


One very important aspect of this 
problem which is too often overlooked 
is that of matching colors in different 
types of products. 


As an example, it is usual practice to 
make the structural frame of a storm 
door from 6063 (63S) extrusions. The 
panels and/or kick plates do not re- 
quire a strong alloy and it would be 
most uneconomical to use 6061 (61S) 
sheet for this purpose, and even if used 
it would be very slightly darker in 
color. While 3003 (3S) has adequate 
strength its color would be noticeably 
darker than that of the 6063 frame. 
The logical choice would be £005 
(K155) which matches the 6063 very 
nicely in color and the 3003 in strength 
and cost. 


If cast alloys are involved in the 
finished product the problem of color 
matching becomes even more critical, 
since many of the casting alloys con- 
tain a high percentage of silicon which 
anodizes to a dark grey color. And, if 
parts are to be assembled by welding, 
care also must be shown in the choice 
of welding wire. Even when the weld- 
ing wire is of the same alloy as the 
metal being welded, the bead is apt to 
be noticeable after polishing and an- 
odizing. 


Suitability 
for Production 


In checking the suitability of the metal 
for the intended method of manufac- 
ture the engineer must answer ques- 
tions of the following nature. 1) Can 
the alloy be formed easily? 2) Will it 
machine freely? 3) Is it weldable by 
shielded metal arc? Or shielded tung- 
sten arc, gas welding, resistance weld- 
ing? 4) Can it be brazed, soldered? 
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TABLE Ili Relative Fabrication Rating 
Alloy and Cold Suitability for Welding 
Temper Work T wachining [Brazing | Arc]Gas| Resistance 
1100-0 E+ G t ele E 
1100-H18 | G G t Ele E 
3003-0 E+ G E EE E 
3003-H18 | F+ G E E/E E 
3004-0 E+ G E/;G E 
3004-H38 | F+ G EG E 
2011-73 | F E NS PiP G 
2011-78 | P E NS PiP G 
2014-14 | F Et NS FiP P 
2014-16 | F E NS FiP P 
Clad 2014-T4 | F E NS FiP P 
Clad 2014-16 F- E NS FiP P 
2017-0 E G NS P| P F 
2017-14 | F E NS PiP F 
2117-74 |G E NS PiP F 
2018-161 E NS PiP P 
2024-0 E G NS Pi P F 
2024-13 | F Ee NS Pie G 
2024-136 | P+ E NS Pi P G 
Ciad 2024-T3 F Et NS PiP E 
Clad 2024-136 | F E NS PiP E 
25-7 G NS PiP P 
4032-16 Ff NS Pi P Pp 
50-0 E+ G G gc é E 
5050-H38 | F+ G G E/E E 
6151-T6 G E EE E 
2-0 E+ G F —E|G E 
$052-H38 | F+ G F E|G E 
5086-0 E G NS G 
5086-H36 | F G NS G 
6053-T4 | G G Ee E/E E 
6053-T6 | F+ G E EI € E 
5056 E G 
$056-H38 | G G 
6061-0 E G E Ele E 
6061-14 | G G E Ele E 
6061-16 |G G E E;E€ E 
6063-15 |G G E E;E E 
6063-T6 | F+ G E [vs E 
7075-0 E G NS FIP F 
7075-T6 P Et NS FiP G 
These ratings are relative for aluminum alloys and should not be 
used for comparing aluminum with other metals 
E =Excelient, G=Good, F «Fair, P= Poor, N.S. = Not Suitable 











For example consider a deep drawn 
part requiring good corrosion resistance 
with a yield strength in excess of 35,000 
psi. Here are four possibilities: 


5052 - H36 . . . YP==-35,000 
3004 -H38 .. . YP==36,000 
5052 - H38 . . . YP==37,000 
Clad 6061 - T6 . YP==37,000 


The 3004 alloy will probably not 
qualify because its corrosion resistance 
is less than the others. Table III shows 
that 5052 is not very suitable for cold 
working in the harder tempers. On the 
other hand, clad 6061 is excellent for 
forming in the O temper. The part 
might also’ be deep drawn after solu- 
tion heat treating (W condition) and 
precipitation-hardened to the T6 con- 
dition after forming. If the required 
draw were not too deep it might be 
possible in 5052-H36 and the resulting 
savings in heat treating costs would 
make it worth investigating. 


Kaiser A 
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Material Costs 


Most designers find it necessary to 
keep the cost of their finished products 
to the lowest possible figure. In order 
to accomplish this it is necessary to 
consider the choice of an alloy early in 
the design, because the cost per pound 
of metal does not tell the entire story. 
In the case of a welded pressure vessel, 
alloy 5086 (K186) costs approxi- 
mately 1.3 times as much per pound 
as alloy 3003 (3S) yet its allowable 
strength is 2.6 times as great. The re- 
sult is that much less material is needed 
and the final material cost of the more 
expensive (per pound) alloy is only 
one-half as great. 


Cost in Production 


Similarly, cost must be considered in 
relation to method of manufacture. 
Suppose that a requirement exists 
for a screw machine part to be made 
from 1.5 in. round rod, and that the me- 
chanical properties of 1100-F (2S-F) 
are adequate. The 1100 alloy would 
cost less per pound, yet 2011-T3 (11S- 
T3) would probably be a much more 
economical choice because of the 
greater ease with which it could be 
machined. 


It is difficult to give cost data upon 
which to base comparisons of the sort 
shown above since the price per pound 
of a given alloy is a function of many 
things: 1) the amount of work done 
in reducing it to the desired gauge, 2) 
the quantity ordered at one time, 3) 
the need for special tolerances, among 
others. Comparisons of the kind made 
here require an exact knowledge of the 
sizes and quantities of material in- 
volved and the availability of a com- 
plete price book. 


More detailed assistance with de- 
sign, alloy selection and fabrication 
procedures are obtainable through the 
Kaiser Aluminum sales office listed in 
your telephone directory, or through 
one of our many distributors. Kaiser 
Alumi.ium & Chemical Sales, Inc. Gen- 
eral Sales Office: Palmolive Bldg., Chi- 
cago 11, IIL; Executive Office: Kaiser 
Bidg., Oakland 12, California. 
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Do Vou Got Al Thas.. 


when you buy hydraulic 
packings and fluids? 
























P—— 
Compatibility —kind to each other 
One-source convenience 
On-time delivery, with adequate stocks of standard items 
| On-the-job service—both design and application—by engineers 
trained in both packings and fluids 
FIRST, because we have every type of THIRD, we're the only packing manu- 
packing you need including syntheti facturer also supplying all types of 
rubber, leather and the new Houghtor hydraulic fluids reinforced petro- 
Developed rubber-impregnated leather leum base oils lubricant additives for 
packings water systems and the new Houghto- 
Safe non-flammable hydraulic fluid. 
SECOND, every type: Cup, flange, U, \V 
including O-rings, washers, discs and MOREOVER, we give you complete en- 
' 
gaskets for oil, air, water and gas yineering service to match Houghton 
applications for all pressures and for quality packings and fluids. Ask the 
temperature up to 2000°F. Houghton Man about it 
HYDRAULIC PACKINGS AND FLUIDS 
s 
LQ 
aN 
- » products of Hy 
, »- 
’ ; { "| 
hi, 
/ Vv 
Ready to give you 
on-the-job service... 
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Precise Control of Speeds Means 


Better Control of Production Processes 


These Applications 

Are Typical of the 

Many Possibilities 

for Cutting Costs : 

and Improving wow “e le . wy // ' 
. Products | | 





Sheet Steel Slitter... Century Selective Speed Finger-Tip control 180” Metal Spinning Lethe... Performance-Rated speed 
provides a wide range of speeds, including start, stop and threading control allows the operation to be accurately integrated 
speed to maintain high tonnage rate. ... the speed matching the function of shaping. 











Plaster Board Processing ...As thousand-foot sections of plaster Metal-Working “T'’ Lathe... Correct and uniform 
board are hardened, speed of each conveyor section is cutting speed is maintainea in this facing operation. 
wutomatically regulated according to the conditon of the material. Century Selective Speed Drive automatically increases 


and decreases speed as cycle moves from edge to 
center and back. 











Rubber Calender ... Century Finger-Tip control allows Double-Face Corrugating Machine... A production ’ 
the processing speed to be con- increase of 250% was made possible by the Century 
stantly regulated in the production Selective Speed Drive on this machine. Speed is 
of various sizes of rubber accurately controlled for corrugating, gluing, drying, 
thread for the textile industry. curing, scoring, slitting, and cutting. 


Performance-Rated® es| CENTURY ELECTRIC COMPANY 
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with Performance-Rated & 
SELECTIVE SPEED DRIVES 
















Textile Pad Dye Steam Range... With a central 
Century Selective Speed Drive, the several motors 
on this related sequence operation ore accurately 
controlled. 


From 1 to 150 horsepower for operation on A.C.... Wide 
range of speed with exact control under varying load 





conditions ... Start fast or slow... Forward or reverse... 
Furnished with or without dynamic braking ... Wide variety 
of remote controls available. 


Mail this COUPON—find out how Century Performance-Rated 


Motors and Selective Speed Drives can help you 





TO Century Electric Co., 1806 Pine Street, St. Lovis 3, Mo. 


- Overhead Conveyor. ..in this automotive engine 
test operation, extremely accurate speed control 
is necessary ...and it is provided by a Century 
Selective Speed Drive. 















Send me information about CENTURY SELECTIVE SPEED DRIVES 


For Driving 


Compony 


Address 


] Nome Title 





City Zone State 
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AHEAD OF THE VAPOR TRAIL... 


CIRCLE © Stainless Steel Castings, used for tur- 
bine shrouds, heat shield supports and other im- 
portant parts of turbo-jet engines, withstand 
temperatures of approximately 1500° F. 





IN GIANT NATURAL GAS TURBINES... 


CIRCLE © Stainless Steel Castings were selected 
to withstand the terrific heat and pressures needed 
in powering heavy-duty oil pumps delivering thou- 
sands of barrels of oil a day. 


UNIQUE STEEL CASTINGS 
ARE COMMONPLACE AT 


AS BL\IOL 
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IN METAL WORKING 





THE HEART OF GIANT TUBE REDUCING MACHINES... 


CIRCLE © Steel Castings are at work in immense 
oil hydraulic high-pressure pumps. . . operating 
efficiently at pressures up to 3,000 p.s.i. in huge 
tube reducing machinery. 


IN NEW SHELL MOLDING PROCESS... . 


Lebanon Steel Foundry research is continually 
developing new processes to improve the per- 
formance and economy of CIRCLE ® Castings. 
Such research has led to the use of the shell mold 
ing process to meet certain customer specifications. 


Product Enginecring November, 1954 








IN THE PROCESS INDUSTRIES 





AT THE CENTER OF A MINIATURE TORNADO... 


CIRCLE © Steel Castings for the one-piece, open 
type, radial bladed impellers are the ‘tornado 
blowers” in single-stage centrifugal blowers that 
are widely used in the process industries. 








COUNTING THROUGHPUT OF THESE LIFELINES . ; ; 


CIRCLE ©® Steel Castings form valve bodies 
for the huge meters that count the billions of 
barrels of oil flowing through many of the coun- 
try’s pipelines. 


Whatever the specification . .. whatever the size ... from castings weighing only a 


few ounces to giants of several tons ... Lebanon Steel Foundry CIRCLE © Castings 


are made to the highest standards of excellence. 


CIRCLE ({) CASTINGS CIRCLE THE GLOBE! 


NEW LEBANON BROCHURE 


Lebanon Steel Foun- 
dry has just released 
a 32-page technical 
brochure on the oper- 
LEsANen ations and technical 
facilities available. 
Send today for your 
FounNDRY copy of this interest- 
ing, fully illustrated 
Lebanon CIRCLE 
L) brochure. 


STEEL 





Lebanon Steel Foundry 
56 Lehman St., Lebanon, Pa. 
Please send me a copy of your new Technical Brochure. 


Name. 


Company 
Address 











STEEL FOUNDRY 





CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 


| ESE BALI @Y 





LEBANON 
PENNSYLVANIA 
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CALL ON 


Are the component parts going into your products 
giving you trouble? Are you faced with the same old 
questions—how to assure long, trouble-free perform- 
ance under difficult, varying conditions. How about 
temperature and atmosphere? Right design or material 
for each component? Should it be rubber?... 
? nylon? 

The answers . and savings in cost and trouble . . . 
are furnished by R/M engineers, specialists in molded 
products for thousands of applications over the last 
60 years. R/M precision-made products are designed 
to meet new requirements and frequently to overcome 
troublesome conditions caused by other materials 
now in use 

These products are the result of experienced person- 
nel backed by the finest laboratory test facilities, 
exacting quality control, and modern mass-production 
methods. Where your particular needs dictate, you can 
count on custom-engineered molded parts made of 
natural or oil-resistant synthetic rubber. If silicone or 
nylon molded parts will do the job better, R/M will 


silicone 


aS 


Fan Belts ond 
Radiator Hose 


Brake Blocks, Linings 
and Clutch Facings 


Mechanical Packings 
and Goskets 


/M ENGINEERING SERVICE 


R/M ENGINEERED MOLDED PARTS—RUBBER - SILICONE - NYLON 


make the recommendations and deliver the exact parts 
best designed to give longer, better service. The same 
engineering goes into extruded and cut products made 
to your special order 

At your request, R/M will mail its “Exclusive 
Features” book describing the advances made in 
rubber hose, conveyor, transmission and V-belts. Ask 
the R/M rubber specialists also about the Poly-V 
Drive, a new concept in power transmission. You can 
depend on R/M for the most practical approach to 
your problems 


w other data, 


ire 


MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Ir« 
Passaic, N.J 
GRegory 3-2 


“ny 
OY, 


Industrial and 
Automotive Hose 


industriol 
Drive Belts 


Abrasive ond 
Diamond Wheeis 
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FOR HELP IN SOLVING YOUR PROBLEMS 


PACKINGS, GASKETS, finow remes 


Pictured above are a few of the carefully engineered packings 
and gaskets Raybestos-Manhattan makes. The complete 
R/M line includes packings and gasket sheets for use against 
air, gas, water, steam, oil, chemicals, solvents, food products 
and hydraulic fluids. R/M also makes a wide variety of 
“TEFLON” products and an unusua! number of asbestos 
textiles. If you have problems involving any of these materials 
or products, feel free to call on R/M’s specialized engineering 
service. For complete information, send for booklet on 
packings, gaskets, and ““TEFLON” products. 


*Du Por rade-mar} r its tetrafluoroethylene resin 


For booklet shown, or other data, 


write, phone or wire 


PACKING DIVISION OR 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Inc. 
Manheim, Pa 
Manheim 5-2211 


FRICTION MATERIALS 


If you have a problem involving friction materials, call on 
R/M’s specialized engineering service. The advice you get 
will be unbiased, for Raybestos-Manhattan works in both 
the asbestos and metal fields—making many different woven 
molded and sintered metal parts. The complete line includes 
innumerable shapes and sizes and covers a wide range of com 
positions, friction values, and characteristics. For detailed 
information about R/M brake linings, clutch facings, and 
special shapes of friction materials, send for booklet today 


For Bulletin No. 500. or other data 


write, phone or wire 


EQUIPMENT SALES DIVISION 
Raybestos-Manhattan, In 
6010 Northwest Highway 

Chicago 31, tl! 
ROdney 3-240 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, NJ. ¢ Neenah, Wis. e« Manheim, Pa 


. 


Conveyor Rubber Lined ond 
Belts Covered Equipment 


Charleston, S.C 


i> — , 


Sintered Meta! Asbestos 
Friction Elements Textiles 
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C. @ Crawfordsville, ind. « Peterborough, Ontaric anad 


Engineered Molded 
Rubber and Plostics 


Tefion Tape, Pockings, 
Sheets, Rods, Tubes 











U.S. Multi-Flex Boots 


travel tirelessly 
to protect 
moving parts 


Longer travel ratios with far less fatigue 
is one of the many advantages obtained 
by United States Rubber Company’s 
exclusive Multi-Flex® Boots. Accor- 
dion-like in action, the boots compress 
or extend without stretch or strain of the wall structure. Protective 
boots of rubber, or rubber and fabric circumferentially corrugated, 
are made by this process without the use of molds. Multi-Flex Boots 
are particularly economical for smaller runs 


On hundreds of widely varying installations, Multi-Flex Boots have 
simplified the equipment designer’s task. They do many protective jobs 
conventional boots will not do. Their small outside diameter permits 
their use where space is limited. Multi-Flex Boots will meet travel 
requirements unobtainable in conventional boots. They are available 
in Inside Diameters from “4” to 36” and in Silicone-Fiberglas con- 
to 500°F. 

Any maker of equipment with moving parts which needs protection 
should investigate U. S. Multi-Flex. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write to address 
below for a free copy of our Multi-Flex Catalog. 


struction for service in a temperature range of minus .65 


UNITED STATES 


RUBBER 











“U.S.” Research perfects it. 
“U.S.” Production builds it. 


U.S. Industry depends on it. 





COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting + Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « 
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Tapes 
Adhesives « Roll Coverings « Mats and Matting 
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TAPPAN RANGES are built to last for years. 
“Screws must vemain tight over long 
periods of use,” points out Paul N. 
Smith, Project Engineer. “I don’t know 
of a single case where Phillips screws have 
failed us in this sense. We now use them 
exclusively. I can’t say enough about \ 
their fastening qualities compared with @ 
the slotted type. Their greater contact : 
area enables us to apply much greater \\ 
torque without injury to employees.’’ 

Ralph Stafford here fastens back panel. \ 


TRACY KITCHEN CABINETS use Phillips screws on their one 
movable part: the door hinge. ‘““We have tested other ty pe 
screws,’ says B. J. Krywick, general manager, “‘but de 
cided on Phillips screws because they give us more ease of 
assembly, greater speed of assembly, more positive contact 
and driving power. They also eliminate slippage, give us 
less rejects and enable us to use production methods im- 
possible with other type screws.”’ 





Users praise Phillips Cross-Recessed-Head Screws 






































=? ns ne fy4 4 
Alen 
FRONT PANEL OF A BRYANT MODEL 315 OIL FURNACE is as 
sembled here by Ronald W. Eary. “All of our applica 


tions are metal-to-metal connections states John Zonza 


Pe 
ae 


foreman of the General Assembly Department Chey 
must be set up extremely tight for rigid construction 
With slotted screws, we had to use too much torque to ss 
cure a tight fit. This resulted in ‘chewed’ up heads, and 
damage to employees’ hands. Phillips screws have elimi 
nated this.’ 


ACTU,P, - 
o THE FASTENERS 
OF TODAY... 
<> AND THE FUTURE 
= OF 
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oe M marks the spot 


... the mark of extra quality 
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American Screw Company -« Atlantic Screw Works, Inc. « The Blake & Johnson Co. - Cer 
Elco Tool and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company - National Lock Company + The Nationa 
Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing C 


Manufacturing Co. - Shakeproof - The Southington Hdwe. Mfg. Company - Sterling Bolt Company - Wales-Beech Corp. 


Cont 


tral Screw Company - Continental Screw Company « The Eagle Lock Company 


+ Rockford Screw Products Co. +» Scov 








WHICH WOULD YOU CHOOSE 





COST OF NOZZLE PER 1,000 IN LOTS OF 10,000 


IN BRASS. . . . $31.26 
IN ALUMINUM . . 23.40 
SAVINGS PER 1000 . . . . $ 7.86 


OVER 24.9% SAVED ON THIS ONE PART! 
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Manufacturing data and costs—ALUMINUM 





MACHINE: Browne & Sharpe, Model OG (Chain 
drive) 
OPERATING DATA: (this job) 
Turning: 
Spindle Speed . . 4230 rpm (forward) 
Surface Feet 450 per minute 
Threading: 
Spindle Speed .. 855 rpm (forward 
Surface Feet . . 85 per minute 


OPERATIONS: Index-die on-index-feed stock-in 
dex-center-index-drill-index-drill, 
form and cut off. 


CYCLE TIME: 7.5 seconds 

PARTS PER HOUR: 480 (mox) 

EFFICIENCY: 79°% 

STOCK: %” hex, 2011-T3 (11S-T3) aluminum 





Weight perfoot. . . .148 pounds 
Weight per 1,000 pcs. . . . 10.66 pounds 
Cost per pound (103 Ibs . « ree | 
TOOLING COST: $20.00 
SET UP . $ 1.60 
LABOR ’ 13.40 | 
MATERIAL . 8.40 


$23.40 per 1,000 
in lots of 10,000 

















en 
Manufacturing data and costs—BRASS 
| 
MACHINE: Browne & Sharpe, Model OG (Chain 
drive) | 
OPERATING DATA: (this job) 
Turning: 

Spindle Speed . . 4230 rpm (forward 
Surface Feet 450 per minute | 
Threading: 
Spindie Speed 855 rpm (forward 
Surface Feet . . 85 per minute 
OPERATIONS: Index-die on-index-feed stock-in- | 
dex-center-index-drill-index-drill, | 
form and cut off 
CYCLE TIME: 7.5 seconds | 
PARTS PER HOUR: 480 (mox) 
EFFICIENCY: 79°% | 
STOCK: %" hex, free machining yellow brass 
Weightperfoot ... . 45 pounds 

Weight per 1,000 pcs. 32.4 pounds 
Cost per pound (324 Ibs ae $.502 
TOOLING COST: $20.00 | 
SET UP . . $ 1.60 

LABOR .. 13.40 
MATERIAL . 16.26 

$31.26 per 1,000 

| in lots of 10,000 
7 — 
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On THE opposite page is more proof that you can save 
thousands of dollars a year on screw machine parts by 
specifying aluminum instead of steel or brass. And you 
can get better parts at the same time. Here’s why: 


e Your screw machine parts supplier gets up to three 
times more feet of stock from a pound of lightweight 
aluminum than he gets from a pound of brass or steel. 
Three times as many parts! 


e Your supplier makes other savings that can often be 
passed on to you. Aluminum may permit him to re- 
duce machine time and extend tool life. It gives him 
a ready market for recovered scrap. And aluminum 
often eliminates the need for expensive plating—a 
major economy that greatly reduces the price of the 
finished part. 


TO S AV bE M 0) N F Y ? (and also improve quality) 


e Better parts can result with aluminum because it 
gives you a unique combination of advantages, in- 
cluding light weight combined with strength, attrac- 
tive finish, high resistance to corrosion, excellent 
conductivity of heat and electricity, heat and light 
reflectivity. 





If you would like more information, contact the Kaiser 
Aluminum sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg., Chicago 11, Ill.; Executive 
Office, Kaiser Bldg., Oakland 12, California. 


On your future screw machine parts bids, always ask for the price in aluminum. 


The savings whl be big, and the quality will probably be better! 


Kaiser Aluminum 


setting the pace—in growth, quality and service 





Screw machine operators all over the country 
are working aluminum on any existing screw 
machine at both high and low speeds. 


Only a few easy changes are required to work 
aluminum instead of brass. For example, dif- 
ferent tool angles are necessary. On long runs, 
carbide-tipped tools should be used. Simple tool 





More and more screw machine parts suppliers find aluminum EASY to machine. 


re-designs provide the rakes, clearances and 


chip-breakers that are best for aluminum. 


And to help screw machine shops machine 
aluminum most effectively, Kaiser Aluminum 
engineers are available to recommend angles 
proved best by operators experienced in alu- 
minum. 
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Dynamatic Eddy-Current Units can be put 


to work in your plant or product 
This Free Booklet Will Show You How ae 


Dynamatic eddy-current couplings, brakes, clutches, dyna- 
mometers, and Ajusto-Spede drives, in use today in practically 
every basic industry in both plant equipment and end products, 
are proving the ideal solution to difficult speed control and 
testing problems. Advantages include instantaneous response, 
infinitely adjustable speed control, wide speed range, quiet 
operation, low power loss, low maintenance cost, adjustable 
speed from an AC power source. 

Our new booklet “Bulletin GB2” describes and illustrates the 
basic Dynamatic eddy-current units, including the new sta- 
tionary field coupling. The text, augmented with illustrations 
and graphs, describes the basic eddy-current principles and 
drive characteristics. If you are interested in moclern speed con- 
trol, write for your copy of the new Dynamatic Bulletin GB2. 


EATON MANUFACTURING COMPANY 
KENOSHA, WISCONSIN « General Offices: Cleveland, Ohio 
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Kraft honeycomb cores 
fabricated by Union Bag & 
Paper Corp., New York 7, N. Y. 


Where can you use 
this light, strong 
“HONEYCOMB SANDWICH”? 


It’s the heart of many products...with many more to come 


The idea of “honeycomb core” struc- 
tures is an engineering success taken 
straight from nature. Cores are made 
from kraft, fabric, or glass cloth, and 
sandwiched between sheets of ply- 
wood, metal, or reinforced plastics. 
The resulting structural panels are 
extremely light, strong, and impact- 
resistant. Substantial produc tion and 
handling economies are possible—a 
conventional lumber core of the 
same size could cost four times as 
much as kraft honeycomb core, and 
would weigh considerably more. 
The success of honeycomb core 
materials depends on their impreg- 
nation with BaKe.ire Phenolic Res- 
in. Besides adding greatly to the 


rl 
S 
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strength and rigidity of the honey- 
comb walls, the resin provides 
resistance to decay, insect attack, 
moisture, and dimensional change. 
The result is long service life. 

Honeycomb cores impregnated 
with Baxe.ire Phenolic Resins are 
used in structural panels for boats, 
furniture, houses, airplanes, and 
guided missiles. They permit mas- 
sive sections with a minimum of 
weight, and demonstrate outstand- 
ing mechanical strength under se- 
vere operating conditions. 

Learn how your product can bene- 
fit from the use of honeycomb cores 
impregnated with BAakeLire Pheno- 


lic Resins, Write Dept. ZN-10. 


Teacher's desk top is rigid, mas- 
sive, durable, yet extremely 
light. These features, plus dec- 
orative effects possible with 
modern surfacing materials, 
make honeycomb cores ideal for 
commercial and home furni- 
ture. By The Brunswick-Balke- 
Collender Co., Chicago 5, Ill. 


Honeycomb core in this boat's 
deck permits economical one- 
xiece construction. Its extreme- 
ly high strength-weight ratio is 
an important advantage in this 
application. By Challenger 
Products, North Miami, Fla. 


BAKELITE 


PHENOLIC RESINS 
FOR HONEYCOMBS 





BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


UCC) 
30 East 42nd Street, New York 17, N.Y. 
In Canada: Bakelite Company 
Division of Union Carbide Canada Limited 
Belleville, Ontario 














“Why, ‘the advertising 
manager asked, “does 
Product Engineering 
have an impact on 
design engineers these 
other magazines 


can't seem to match?” 

















In a field where all other magazines are given away, Product Engineering’s 55% growth 
in paid circulation during the past four years leads naturally to the oft-asked question: 
“How come?” And the answer, as hundreds of advertising men know, 


lies right in this magazine’s wide-ranging, sharply informative pages. 






Name your subject...and if it is one of importance to better product design, 
you will be as favorably impressed as Product Engineering’s 28,000 subscribers 
with this magazine’s coverage of it. The design of machinery and equipment 
calls for wide, diverse knowledge in 10 major areas of engineering. 

Product Engineering reports the signilicant developments in all 10 so promptly 


and completely that design engineers, in ever-increasing numbers, say: 


“If we really want to know what’s new in our business, 





we've got to read Product Engineering.” 





roduct Engineering 

















Having said this they act. And in return for their insistent, cash-on-the-line demand, 
Product Engineering provides them with over 1,900 exclusive, terse, 

practical editorial pages a year, including an Annual HANDBOOK of Product Design 
which delivers in one issue more long-useful ideas and facts 


than some design publications offer in a full year. 


Currently, over 850 advertisers are sure Product Engineering’s editorial impact 
on an ever-growing audience of paid subscribers creates unmatched advertising values. 
S In the past 12 months, Product Engineering carried over 1,000 more advertising pages 
than any other design publication. And if you sell to the $28-billion Original Equipment Market, 


this magazine will build sales for you, at lowest cost, all during 1955. 


“Because, the media director said, “design 
engineers just can't get as much product- 


design know-how from any other paper.” 





THE MEN 
WHO DESIGN 
AMERICA'S 

NEW PRODUCTS 

READ 

Product Engineering 


The McGraw-Hill Magazine of Design Engineering 
McGraw-Hill Building, New York 36 









America’s preferred strip steel 


@ Eliminate late delivery that fouls up produc- 
tion schedules; eliminate early delivery that 
ties up valuable warehouse space—specify USS 
Amerstrip. We can schedule your steel for ship- 
ment exactly when you want it because we have 
the largest strip-producing facilities in the steel 
industry. Delivery on time is one reason why 
USS Amerstrip is more widely used in a greater 
variety of products than any other strip steel. 


Amerstrip comes in a wide range of analy- 
ses and tempers in carbon, stainless, and alloy 
steels ... in coils or cut lengths . . . with a round 
or square, natural or rolled edge . . . in all com 
mercial finishes. 

If you have any question about the selection 
or use of strip steel, write to American Steel & 
Wire, Room 842, Rockefeller Building, Cleve 
land 13, Ohio. Our steel specialists can help you 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


CARBON - ALLOY STAINLESS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Now.. . 100,000,000 motors back 


your judgment when you specify “G.E.” 


Recently — at one of the seven General Electric fractional 
Get the benefits of the 100,000,000th G-E fhp motor 


hp motor factories 
moved off the production line on its way to a G-E customer. 
This production milestone climaxes 52 years of small-motor 


this unmatched experience leadership—years in which G-E engineers have established 


a long list of ‘“‘firsts’’ in motor history. 


Today and in the future you can expect continued G-E 

on your next leadership in small motors. When you specify “G.E.’’—or 
call in G-E engineers on small-motor applications — you'll 

benefit from the unmatched experience and unequalled 

facilities built up during this record production. General 


fhp-motor application Electric Company, Schenectady 5, N. Y 


LEADING DESIONS—Today ’s G-E fhp motors—climaxing APPLICATION HELP—In helping solve your motor problems, 
52 years of leadership—are industry’s most advanced; fea- General Electric small-motor engineers draw on unmatched expe- 
ture modern materials, com pact cise, superior performance. rience in applying motors to thousands of different products. 


DEVELOPMENT FACILITIES—unequalled in the motor in- CONTROLLED QUALITY—G-E production men use specially de- 
dustry — provide improved motors you need today and veloped methods and equipment—plus hundreds of quality-control 
assure the availability of still better motors tomorrow checks—to guard G.E.’s reputation for dependability and long life. 


GENERAL @@ ELECTRIC 


FOR MORE REASONS WHY G.E. IS YOUR BEST SOURCE OF FHP MOTORS, TURN PAGE » 





YOU SAVE ON TRANSPORTATION 


because these G-E motors weigh up to 50% less. 


THIS CHART SHOWS the savings for each 1000 

finished products shipped. Depending on how SHIP FROM 
far you ship and which G-E motor your product YOUR PLANK 
requires, you can estimate the savings available 

to you. Add to these any shipping savings re- 


sulting from lighter motor mountingsor housings.* 


$400 


, $145 
La J 500 * an Prresy ss f 


$620 


ls oor ef miss st Z 


$310 $240 


yt MILES Lan J 














You SAVE ON MATERIAL COSTS because new G-E motors —as 


much as 50 percent lighter, 40 percent smaller—permit you to 
design smaller and lighter motor mountings and housings. 


Significant savings are yours when you specify new 
lighter, smaller General Electric fractional-horsepower 
motors to power your products: 

1. YOU SAVE ON TRANSPORTATION—New G-E 
motors, as much as 50% lighter, reduce your finished- 
product shipping costs. 

2. YOU SAVE ON MATERIALS—Reduced motor weight 
permits use of lighter mountings. Smaller size (by 40%) 
means smaller housings are adequate. 

3. YOU SAVE ON ASSEMBLY—Your assembly-line 
people will find the all-new G-E designs take the strain 


YOU SAVE ON ASSEMBLY COSTS because your assembly-line 
personnel will produce more efficiently with less fatigue since 
these General Electric motors are far easier to handle. 


New smaller, lighter G-E motors 
give you 3 important cost savings 


out of motor handling, speed installation. 


You'll find these new G-E motors solve design prob- 
lems, too: improved insulation and a new ventilation 
system permit application where adverse conditions 
exist ... add to motor life in any location. A better 
lubrication system and thrust-bearing design mean that 
these new motors will operate at any angle. 


To start saving with these amazing new motors, con 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric Co., 
Section 702-10, Schenectady 5, New York 


GENERAL @@ ELECTRIC 
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Designe 


These G-E aids help you design 


7R/ 5 cab Motors into your machines 





SIMPLIFY MODERNIZATION of your ma 
chines with the new Tri/Clad ‘55’ motor 
A new bulletin, “Making the New ‘ii 


Clad ‘55’ Motor a Part of Your Product,” 


will help in selecting the right motor for 


m= GENERALE 


118 


moro 


your application. It is designed to answer 


the questions you 


when buying motors. For your copy, check 
Other aids 


the coupon. 


| 
atK 





~ 


i, 


most frequently 


for machine de 


signers are described at right. 





ELECTRIC —— 





SPACE SAVINGS 


the new Tri-Clad 


with 
*55’ motors can be read dir m this 
handy wallet-size slide rule. It determines 
ten dimensions instantly for any frame 


number. For y¢ 


urs 


check ipon 





WEIGHT SAVINGS ars 


significant with the 

ew motors, and this slide rule tells you 

exactly how many pounds ich hp 
iting, for enclosed and dripproof tors, 


rom 900 to 3600 rpm. Check coupor 





BUYER PREFERENCE for G-E motor 
n an independent survey, and | 
advantage of this when y« y 
with this card, available thro 
G-E Apparatus Sales representativ 


ment 
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COMPARISON OF NEW SMALLER SOLENOID WITH OLDER MODEL 


— 





AC PULL FORM DC PULL FORM AC PUSH FORM 


New industrial solenoids announced by G.E. 
Smaller—more flexible—longer life 


Twenty-two percent reduction in size terminal board are furnished on ail have proved these solenoids to have 
for same power ratings is made possible strongbox coils. much longer life. 
in the new line of General Electric 


industrial solenoids by newly designed —— life results from design features For more information, contact your 

components. This means a saving of such as strongbox coil and double nearest G-E Apparatus Sales Office or 
» i _ . an —= x “" }, _ . ; 

space in your machines, smaller enclos- strength spring-steel mounting brack Distributor, or check the coupon for 


ets. General Electric laboratory tests Bulletin GEA-6215 


ure, and reduced material costs. 


Complete rating coverage is supplied am , . 
by nine separate sizes. All sizes are General Electric Co., Apparatus Sales Division, Sec. C668-116, Schenectady 5, N. Y. 


ue : rms. 25 
available in push or pull forms, 25 to Please send me the following bulletine yo ee S ter Gentine ees 
60 cycle a-c, and d-c. Nominal ratings 
LA-6215 justrial Solenoi 3E 00 Slid e eight : 
at maximum stroke are: 1 pull 1.4 to GEA-6215 New Industrial Solenoids GEN.-10¢ mite 2 & . “ ~y ngs 
36 pounds; !6” pull—3.0 to 40 pounds; GEN-106 Slide Rule for space savings GEA-6200 Making Tri /Clad Motore 
with Tri/Clead ‘55’ Motors Part of Your Product 


16” push—2.0 to 33 pounds; 1” push 


4.3 to 28 pounds CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find everything 


electric for machinery manufacturers in the General Electric section 
Versatile and compact, new G-E sole- 
noids can be mounted in five positions NAME COMPANY 
brackets can be moved to any of four 
sides, or thru-bolts can be used. To | _ cy mom 
simplify wiring, leads and built-in L.....2 4. eee ee ee eee ~airquaen Ghanaian Ghain Wipe dint einiae ehet uae a ; onl 


Mee TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 
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Two steps toward more 
automatic machine operation 





ALL ELECTRIC, this custom-engineered 
General Electric tracer control system 
provides automatic control of one or 
more machine motions 


Bulletin GEA-6122 explains, through 
the use of diagrams, the operation and 
components of the basic tracer control 
and its many variations. It is designed 
for fast, accurate production on milling 
machines, vertical boring mills, and 


lathes, and automatically follows tem- 
plates, controlling feed motions. 





RECORDING MOTION on a reel of mag- 
netic tape, G-E record-playback control 
stores a record of all the operations 
needed to produce a part. This bulletin, 
GEA-6092, tape 
be played back for automatic program 
ming of production and 
faster 


describes how the can 
machines 


processes. It shows how to get 


production at lower cost 


These two bulletins will be of particu- 
lar interest to 
purpose machine tools where 


designers of general- 
4 memory 
of complicated motion or sequences or 
a large number of 


quired. Send for your copies now. 


operations 1s re- 


we GENER 











New G-E fhp gear-motors are compact, 
light-weight, ‘packaged’ drive units 


General Electric’s revolutionary smaller, 
lighter fractional-hp motor design is 
now incorporated in gear-motors for the 
first time. With its highly efficient 
low-speed gears, you'll find this new 
gear-motor ideal for your applications 


You save in ordering. Selecting single- 
package gear-motors the G-E way 
saves time. You can get off-the-shelf 
delivery on 56 popular-rated models. 
You save on installation. Unit construc- 
tion of G-E gear-motors means they can 


be installed in a fraction of the time 
required for more complex systems. 
You save on space. They are compactly 
designed to help you put low-speed 
power in tight spots 

Features of the new gear-motors in 
clude greatly improved insulation that 
better resists unfavorable conditions, 
advanced-design ventilation, plus skill 
ful use of new materials for better 
performance and durability. These give 
longer life to your machines. Ask for 


Bulletin GEA-6133. 


G-E portable vibration meter cuts rejects by direct 
reading of acceleration and vibration displacement 


Small, light, and self-contained, this 
highly sensitive vibration meter is 
battery operated. It measures displace 
ment and acceleration over a frequency 
range of 10 to 250 cycles per second. It 
will measure from 3 to 300 mils peak-to- 





peak displacement and 0.03 to 10G peak. 

Scales can be changed during opera 
tion, if operated in temperatures up to 
130 F, and is not affected by magnetic 
fields of generators. For more informa- 


tion, ask for Bulletin GEC-1247. 


November, | } 
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PRODUCT HIGHLIGHTS 


Single-point adjustment of New General Electric 
d-c magnet brake simplifies installation 


Built to AISE standards, 
new brake has these features 


MANUAL-RELEASE MECHANISM. This 
ature provides accurate control of the 
compression-ty pe spring, and permits 
removal of wheel or replacement of brake 
linings without readjusting torque setting 


ARMATURE GAP INDICATOR. Records 
changes in armature gap due to brake 
lining wear. An easily visible indicator 
shows when to adjust for lining wear 


VENTILATED WHEEL OF MOLYBDENUM 
LOY. Designed for high tensile strength 
and excellent wearing characteristics. 


REMOVABLE LININGS. No need to re 
ove entire shoe assembly to replace 
lining. Release brake, using manual 
release, remove holding nuts which posi 
tion the shoe lining and keep it firmly in 
place, then slip lining out 


SINGLE-POINT ADJUSTMENT. One sim 
ple adjustment for lining speeds mainte 
nance. Only a wrench is needed to adjust 
magnet gap. Equal shoe clearance is 
obtained automatically. No trial-and-error 
adjustment—this new brake is designed 
to be self-centering 


TERMINAL STUD CONNECTIONS, Speeds 
wiring—protects magnet leads from strain. 


**STRONGBOX"’ MAGNET COIL. Dust, 
moisture and oil are sealed out. Coil wind 
ings are impregnated with clear, solvent 
less varnish drawn in under vacuum, to 
help protect from mechanical damage. 


No need to keep both ends of General- 
Electric’s new d-c magnet motor brake 
clear for servicing—all power connec- 
tions, torque settings and shoe adjust- 
ments are located at one end. This 
means the G-E brake can be mounted 
in comparatively inaccessible locations 
since only the adjusting end of the 
brake has to be clear. The brake is 
built to AISE standards and is suitable 
for both horizontal and vertical mount- 
ing. It can be either left- or right-hand 
mounted with no change in pins or bolts 
required. Centerline marks simplify 
horizontal and vertical alignment of 
the brake with the motor shaft. 


In addition to extensive laboratory 
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tests, the brakes were installed and 
tested in actual on-the-job applications 
with the co-operation of four large 
industrial companies. The two-shoe, 
single-magnet brake established high 
standards for brake performance and 
maintenance on applications where con- 
tinuity of service and low operating 
costs were of first importance. 


Type 1C9528 shunt-wound brakes 
will operate on 80% voltage. 1C9528 
series-wound brakes will release on 40% 
of rated current of the motor with 
which it is used, and will remain re 
leased until the current falls below 10 
per cent of rated motor current. Check 
coupon for Bulletin GEA-6214. 





General Electric Co., 
Apporotus Sales Div., Sec. C668-117 
Schenectady 5, N. Y. 


Please send me the following bulletins 


\ for reference 
for immediate project 
GEA.-6122 Trace 


Control 


GEA-6092 Re« 


ord-Playback 


FILE! 
chinery man 


Section 


NAME__ 


INSULT YC 


Magnetic 


GEA.-6133 
Gear -Motors 


tion Meter 





COMPANY __ 


city 


GEA-6214 D-« 


Brakes | 


Fhp 


GEC.1247 Vibra 


UR SWEET'S PRODUCT DESIGN 

d everything electric for ma 

yfacturers in the Genera! Electri 
STATE 





here’s the 


BIG DIFFERENCE 





PHILADELPHIA GEAR WORKS, INC. — > = “ . ~ ee Industrial Gears & Speed Reducers 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


LimiTorque Valve Controls 
NEW YORK e PITTSBURGH e CHICAGO @ HOUSTON e LYNCHBURG, VA 
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Perspectives 





DESIGN AND DEVELOPMENT 


NEW TAX LAW The nation’s tax laws have had their first complete overhaul since 1890, 
REVIVES 


and the result is a new tax law having real meaning for every taxpayer, both 
INCENTIVE § B F pa) 


individual and corporate. To quote from The House Ways and Means Com- 
mittee Report: “The purpose of these changes has been to remove inequi- 
ties, to end harassment of the taxpayer, and to reduce tax barriers to future 
expansion of production and employment.” 

The latter part of this statement is of particular interest to both design 
engineers and manufacturers promoting the sale of new industrial equip- 
ment. For it is believed that the new provisions on depreciation will have the 
most far reaching effects of any of the changes in the law. It has been esti- 
mated that the new accelerated depreciation provisions will affect an esti- 
mated 9.6-million individuals and 600,000 corporations. This part alone will 
save the taxpayers and cost the U.S. Treasury about $400-million. But the 
entire law will cost the government close to $1.4-billion in other relief pro- 
visions, most of which are retroactive to the first of this year. 


NEW The new !aw will permit companies to deduct a larger percentage of the 
EQUIPMENT 


cost of new plant and equipment during the early years after its purchase. 
WRITE-OFF Wy 


Under the old regulations, businessmen had to depreciate this new equip- 
ment according to the so-called straight-line method. Accordingly, an asset 
with a useful life of 10 years is written off 10 per cent each year for 10 years. 
Under the new law, an alternative method called the “declining balance” 
method may be used. Here, twice the percentage allowed under the straight 
line method will be deducted each year, but the percentage will be applied 
to the balance instead of the original cost. This results in the taxpayer writ- 
ing-off approximately 40 per cent of the cost of, say a machine tool, in the 
first quarter of its service life, and 66 per cent of the cost in the first half of 
its service life. In the second half, the annual deductions fall off sharply. 
Still a third method, called “sum-of-the-digits” also may be used. This 
method gives smaller deductions than the declining balance method during 
the first two years of a machines’ life but the “sum-of-the-digits” catches up 
in the third year, and over the first half of the service life permits a write-off 
of almost three-quarters of the original cost. By way of comparison, the 
three methods are listed below, showing the undepreciated balance at the 


end of the 13th year of a $200,000 asset having a useful life of 25 years: 


Sum of the digits $48,095 
Declining balance Paw . $67,651 
Straight Line $96,000 


Actually, there are a number of methods of write-off under the new tax 


(Continued on page 125) 
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SUCCESSFUL IDEAS 
from product: designers’ files .. . 




















-FLEXON 
METAL 
HOSE 





PROBLEM: Convey steam to 
moving elements of a shirt col- 
lar and cuff ironer. 


SOLUTION: Lengths of braid- 
covered FLEXON REX-WELD cor- 
rugated hose are used to convey 
the steam from supply to mov- 
ing sections. Here heat and mo- 
tion make connections difficult 
to maintain. FLEXON REX-WELD 
provides a long life free from 
leakage. There is no aging, heat 
deterioration or contamination. 





teehee Petters 


~+4- 











PICKING 






PROBLEM: Convey cotton from 
picking device to hopper: 
@ If you have a design prob- 
lem involving conveying liq- 
uids, gases or granular solids 
where there is vibration, flexa- 
tion, misalignment or expan- 
sion and contraction, bring it 
to Flexonics. In the complete 
Flexon line, there is a hose 
type to solve virtually 
problem. Write, today. 





ON: Large diameter 
te REX-TUBE tatatieee 
hose is ysed as the flexi ~ 
movable duct for conveying “ 
cotton. Whenever a design = 
for conveying © non-seare ond 
liquid, dry powder oF am = 
by low or moderate voy ll 

Kication, consider REX- aos 
cunged dependable, long i a 
with a minimum of maintendn ; 















any 






CHICAGO METAL HOSE DIVISION 
poration. 135) $. THIRD AVENUE * MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Flexible metal hose Expansion joints 
A Metallic 








Flexon identifies 
products of Flexonics 
Corperation that 
have served industry 
for over 52 yeors. 













3 bellows 
Aircraft components WV) 
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Perspectives 


RESEARCH 
AND 
DEVELOPMENT 


PAY AS 
YOU GO 


OPERATING 
LOSS 


law. Any taxpayer, who is good at arithmetic, can figure his own rate of de- 
preciation, and estimate the useful life of an asset. There are limits as to how 
far the taxpayer can go along these lines, but if the Internal Revenue can be 
convinced, such an agreement is made. Important points to remember: the 
property must have a useful life of 3 years or more; and the property must 
not have been used before by the taxpayer or anyone else. 

The big advantage of the law on depreciation is that this faster recovery 
of capital investment will permit all business, small ones in particular, to 
borrow money for expansion purposes much more easily than before. 


Until the new law, there had been no precise rules governing the treat- 
ment of research and development costs. Frequently, these expenditures had 
to be capitalized and written off over the estimated useful life, or deducted 
later when the project was given up. Now, companies can deduct research 
and experimental costs during the year the money is spent, or to amortize 
the costs. If the taxpayer chooses to capitalize and amortize the costs, it must 
be done by determining the useful life of the project. If no useful life can be 
determined, the costs can be amortized over a period of not less than 5 
years, starting with the month in which taxpayer first realizes benefits from 
the project. The selection (of either deducting or capitalizing these ex- 
penses) must be made in advance, and cannot apply to research costs made 
earlier. And once the selection has been made, it must be followed con- 
sistently, unless permission to change can be obtained from the Secretary 
of the Treasury. Also, the new rules do not apply to land, property, or other 
depreciable assets used in connection with the experimental work. 

As with the depreciation of new equipment, it is expected that small firms 
will benefit the most, since the government has been reluctant to let them 
write-off research costs quickly. 


The large corporations having an estimated tax of over $100,000, will, 
beginning with the tax on the 1955 income, start paying a part of this tax 
in the year in which the profit is earned. However, this provision affects only 
the portion of the tax in excess of $100,000. Previously, corporations paid 
taxes On a year’s income in two payments in the following year. This ‘“lump- 
ing” of payments in two large sums, which accounts for about 30 percent of 
the governments total receipts, made both U. S. Treasury operations, and 
corporation financing difficult. 


Formerly, the law was that any net operating losses that cannot be used 
in the current year can be carried back one year, or carried forward 5 years 
to offset the earnings, and consequently cut the taxes in those years. The 
new law retains the 5 year carry-forward clause, but changes the carry-back 
to two years. This should be particularly helpful to those companies having 
wide variations in profitability. Also, other changes will liberalize the items 
that can be used in the carry-back and forward clause. It is estimated that 
these changes will save about $120-million in the present fiscal year. 
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FASTEST THING IN FASTENINGS® 





JOHN DEERE harvests 3-way savings! A 





Everybody reaps the benefits of John Self-retaining “U"’ and “J"’ Type 
i ‘ : , : Speep Nuts hold themselves in 
Deere s tastener engineering on their screw-receiving positions for blind 
» = 5 - z location assembly. John Deere 

new No. 227 Corn Picker. The farmer uses sturdy 14Z sheet metal screws 
- power-drives them into nut no 

saves maintenance hours... the dealer pre-assembling! Sprep Nuts can’t 
- freeze on threads — screws are al 

makes fewer service calls...and ways easy to remove for servicing 








John Deere cuts assembly costs 50%! 





This triple play resulted from John Deere’s six years of field Write for your copy of “Savines 
, . 7 ees SroriIEs”’—a volume filled with fasten 
testing and research into fastening methods. Studies proved that ing ideas. TINNERMAN Propucts, INC., 
cone . T : . Dept. 12, Box 6688, Cleveland 1, Ohio 
rca 2oHif.retec o Ss 7) ITS r > 2s 2S stes t — : 

rugged, self-retaining SPEED Nuts provide the simplest, fastest, Sa Dicakite: Sieendintecs Werte S28, 
most secure attachments, and make servicing far simpler. Hamilton, Ontario. In Great Britain 
Simmonds Aerocessories, Ltd., Tre 
Similar savings and advantages can be yours. See your Tinnerman forest, Wales. In France: Aerocessoires 
E ‘ . , . : ‘ Simmonds, S.A., 7 rue Henri Barbusse 

representative for details on our free Fastening Analysis Service. Levallois (Seine). 
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Wonders to Come 


Atomic power is in the limelight. 
United States Navy 


itomic powered submarine, the Nautilus. It can 


5,000 miles without stopping for refueling 


Recently the 


put into commission its new 


CTuIse 
or supplies. It far excels in power and capabilities 
the famous Nautilus born of the imagination of 
Another 
A number of land power plants are in various 
Atomic 


being talked about for ships, locomotives, automo 


Jules Verne similar submarine is being 
built 
stages of planning or building. power is 
biles and airplanes. It has captured the imagination 
of many. 

One is reminded that for almost one hundred 
years after Faraday’s famous experiment demonstrat 
ing the generation of electricity by magnetic induc 
tion, the field of electricity was confined largely to 
light, heat and power. Even as late as 1905, elec 
fields 


gradually and with increasing rapidity the science 


tricity was still confined to those Then 
of electricity reached out in many directions and in 
the next three decades many vast industries were 
born. 

Marconi’s wireless was soon followed by Lee de 
Forrest's audio tube and in rapid succession came 
basic 


radio, television and radar. From the same 


scientific principles grew the field of electronics 


which now reaches into practically every field of 
industry and gave birth to computers, servo control 
systems and innumerable other devices and systems 
The children of Faraday’s discovery far outgrew the 


discovery itself 


Nuclear 


It is impossible to foretell the future. 
hssion is now being used to a limited extent for 


purposes other than power generation. Tracers and 
medical treatments are only two such uses. Pr 
sumably there will be discovered many more proper 
ties, laws, relationships and principles in the field 
of nuclear physics. If the histories of heat energy, 


electrical energy and chemical energy are to be 
repeated in atomic energy, the next hundred years 
will see new things undreamed of today 

Secrecy today is stunting the rate of progress in 
nuclear physics. As long as humanity must live in 
fear of the destructive power of atomic energy, vari- 
ous groups of people will try to hide their knowledge 
of nuclear physics from one another. Secrecy never 
spells progress. The sooner the nations of the world 
come to agreements and relationships that will per 
mit scientists and engineers to freely interchange 
knowledge concerning nuclear physics, the sooner 
will ail the peoples of the world receive the benefits 
stemming from the resulting rapid progress in the 
held. 

No one can today list the many benefits that will 
result from developments based on nuclear physics 
But it is reasonably certain that they will be many 
ind that they will stagger the imagination 
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BALL 





BEARINGS 


make 


a product 


BETTER 








Many advantages of the Monarch lathe taper 
attachment are—according to its maker—the re- 
sult of New Departure ball bearings. For by their 
use, backlash, friction and lost motion are almost 
entirely eliminated . . . smoother, more accurate 
tapers are possible. And Monarch’s taper attach- 
ment takes heavy cuts even when boring or turning 
acute angles, for ball bearings give rigid support 
under both radial and thrust loads. 


Call your New Departure sales engineer. Have 
him show you how New Departure ball bearings 
make a good product even better! 
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Twenty New Departure ball bearings 
are used in the Monarch Machine Tool 
Company's antifriction bearing taper 
attachment. There are 12 single-row bear- 
ings, 8 double-row bearings. All are 
permanently lubricated. 





y , BALL 
‘NG pois LIKE 


NEW DEPARTURE 


BALL BEARINGS 


DEPARTURE « DIVISION. OF GENERAL MOTORS ¢ BRISTOL, CONNECTICUT 
Plants also in Meriden, Connecticut, and Sandusky, Ohio 
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Hydraulic 
Motors 








Instrument controlled tail turret for 
Navy’s Lockheed P2V patrol bomber. 
Key factors behind selection of hy- 
draulic motors for train and elevation 
are low rotating inertia, high ratios of 
wer-to-weight and torque-to-inertia, 
ast response and accurate control. 





utomatic 


Control 










INC 





LEROY D. TAYLOR, SENIOR ENGINEER, ELECTRO-HYDRAULIC GROUP, VICKERS, 


SINCE THE HYDRAULIC MOTOR, in most applications ab than other types of equal rating. As part of the con 


sorbs only a small proportion of the available power for _ trol system, the speed of the motor can be easily regu 
xcceleration and the balance for controlling the load, lated by variable displacement pumps or metering 
it is well suited for automatic control systems requiring ilves. Using these components in combination with 
fast response and accurate control. The hydraulic mo yw-power electrical torque motors and pilot valves, 
tor is capable of delivering or absorbing a large amount emote-controlled systems can be readily obtained with 
of power within a small, light package, and can be _ large power amplification. In addition, the high 
readily adapted to a wide range of installations. Because _ sensitivity in the lower power ranges affords a high 
f its light weight, it requires less mechanical support degree of accuracy Continued on next page 
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Table I—Tables for Typical Aircraft Design Hydraulic Control Pumps and Motors. 


Note that the items are qualified as representing either fixed or variable displacement pumps or motors, or both. 






































ITEM MODEL DESIGNATION 
DESCRIPTION — 
CRIPTIO 906 907 909 911 913 915 918 921 
Displacement, cu in./rev'. 0.095 0.188 0.367 0.598 0.950 1.519 2.349 3.671 
Moment of Inertia of 
Rotating Group’. . 

Ib-in?. . 0.052 0.144 0.431 0.946 1.95 4.09 9.53 15.74 

Ib-in-sec?. 35x10~* | 3.72x10™* | 11.1x10~* | 24.5x10~* | 50.5x10-* | 106x10-* | 247x10™‘ | 408x10™ 
Maximum Continuous 
Speed Rating, rpm! 6060 4840 3860 3280 2820 2820 2400 2080 
Maximum Intermittent 
Speed Rating, rpm! 9100 7245 5800 4920 4230 4230 3610 3120 
Torque at* 

3000 psi, Ib-in. 45.4 89.7 175 286 459 735 1122 1753 

4509 psi, Ib-in.. 68.1 135 263 428 681 1088 1683 2629 
Power at 

max continuous, hp. 4.4 6.9 11 15 20 43 58 

max. intermittent, hp 9.8 15 24 34 46 7 96 130 
Acceleration at® 

3000 psi, rad/sec?. 3.4x10 2.4x10° 1. 6x10° 1.2x10° | 0.91x10° | 0.69x10° | 0.46x10° | 0.43x10° 

4500 psi, rad/sec’. 5. 1x10 3 .6x10 2.4x10° 1.7x10° 1 .35x10° 1.03x10° | 0.68x10° | 0.6x10° 
Min. Rev. to Stop From 
Max. Intermittent Speed’. 0.141 0.125 0.122 0.124 0.116 0.145 0.167 0.132 
Time Constant, sec’. 0.0019 0.0021 0.0025 0.0030 0.0033 0.0047 0.0054 0.0051 
Torque?’ Inertia for:’ 

3000 psi, Ib-in, sec’. 1.5x10 2.2x10’ 2.8x10 3.4x10 4.1x10 4.9x10 6.1x10 7.2x10 

4500 psi Ib-in/sec? 3.5x10’ 4.9x10’ 6.3x10 7 .3x10' 9. 2x10 11x10 14x10 16x10 
Volume Under Compression! 

Fixed Displ., cu. in 0.114 0.226 0.443 0.719 1.14 1.82 2.80 4.41 

Variable Displ., cu. in.. 0.285 0.564 1.101 1.790 2.85 4.56 7.05 11.01 
Leakage’ 

Cu. in./sec./ 1,000 psi.. 0390 0772 0.150 0.245 0.390 0.620 0.960 1.50 
Weight, Ib’. 2.6 3.6 5.9 8.5 12.0 17.6 24.5 30.1 
Max. Continuous Power hp’ 1.70 1.93 1.86 1.76 1.67 1.82 1.75 1.76 

Weight Ib 
Notes: 1—Pumps and Motors, either fixed or variable displacement. 


2—Pumps and Motors, fixed displacement only. 
In model designations, first digit refers to number of cylinders in rotating group; Last two digits are piston disameter in 


32’s of an inch. 


BASIC CHARACTERISTICS. 


that the hydraulic motor will develop is proportional to 


The amount of torque 


3—Motors only. 


Motors 


both 


aircraft 


und 


19 deliver from 15 to 24,090 in.-lb. at 1,000 psi. 
industrial 


designs 








its displacement and the fluid pressure applied or devel- 
his torque is independent of the speed at which 
rhe limit on the torque available 
for a given size motor depends, in turn, upon the allow 
While the pressure limit 
is usually set by mechanical design, it is sometimes lim- 
ited to control the maximum torque developed in the 
At present, hydraulic motors are manufactured 


oped 


the motor is rotating 


able pressure in the system. 


system 
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available for pressures up to 5,000 psi. 

Speed at which a hydraulic motor rotates is propor 
tional to the fluid flow through it. The limit of this 
speed is restricted by mechanical design which effects 
a compromise between friction loss, bearing life, port 
losses and desired speed. Maximum speed for some typical 
For certain 
applications, these speeds can be increased by special 


aircraft design motors is given in Table I. 
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design modifications and manufacturing techniques. The 
minimum speed at which a motor can be rotated smoothly 
is a function of the type of load and the mechanical 
properties of the particular motor. A jumping Or cogging 
iction takes place when the flow through the motor 
approaches in magnitude the flow that goes into the leak- 
age paths. When this occurs, small variations in the load 
-internal or external—will cause large variations in the 
leakage and hence, in the speed. Generally, all hydraulic 
motors can operate smoothly down to 10 rpm. Because 
of this characteristic, the smaller size units have a larger 
speed range than the larger size motors. Therefore, this 
factor should be carefully considered when selecting a 
motor for a particular application. 


ACCELERATION. 
craft design motors are also listed in 
theoretical 
external load. 
most practical 


with air- 
lable I. These 
maximums since they assume no 
Although not a directly usable figure in 
ipplications, the accelerations serve as a 
factor with control If the 
is primarily inertia, the maximum accelera 


Accelerations obtainable 


values are 


comparison other motors. 
external load 


tion can be used to calculate the actual acceleration by 


where 


A e = maximum a celeration 

I, = hydraulic motor inertia 

I, = external load inertia reflected to motor shaft 
Where the load is composed of such appreciable factors 
as windage and friction—in addition to inertia—the obtain- 
able acceleration then becomes: 


I, T.+x7 
1 A. ° 
I.+1, Tl’. 
where 
7. = torque at maximum system pressure 


7, = sum of torques required to overcome all load components 
except inertia, being defined at the hydraulic motor shaft. 


rIME 


motor 


CONSTANT. The time constant of a hydraulic 
is defined as the time required to accelerate the 
motor from standstill to maximum speed using the maxi- 
This definition is different from 
the usual interpretation based on acceleration to 63.2 per 
cent of the final speed. The differences in definition is 
no appreciable, self-generated opposing 


mum torque available. 


required since 
force—such as counter emf—occurs in hydraulic motors, 
the acceleration being practically constant over the speed 
range of the motors. The time constant of a fixed-stroke 
hydraulic motor is also a measure of the time required to 
yutput Another way of stating 
the time constant is in terms of the 


reach a specific power 
minimum revolution 
These values 
In addi 
tion, the ratios of torque’/inertia are shown in the table. 


to stop the motor from maximum speed. 
for no external load are also listed in ‘Table I 


These are of some importance to designers primarily as 
a reference figure. 


FLUID COMPRESSIBILITY. 
istics which are common to all types of control motors, 
two other factors are peculiar to hydraulic systems: fluid 
compressibility and leakage. When the pressure in a 
system is increased, the volume of fluid decreases resulting 
The rate at which the pres- 


Besides these character 


in a finite loss of position. 
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sure is changed then represents a loss in velocity, the 
magnitude of this effect depending upon the amount of 
fluid volume which is subjected to the changing pressure 
and the compressibility characteristics of the fluid. Since 
a petroleum-base fluid changes in volume approximately 
only 4.5 x 10° cu in. for every psi of pressure applied, 
the loss of position effect in oil-hydraulic systems is very 
small. For optimum system design, however, the volume 
of oil under compression should be kept to a minimum. 
Chis volume is the sum of the oil volume in all the com 
ponents in the system such as motors, pump, lines and 
valves. Table I shows typical values for oil under com 
pression in motors alone 


LEAKAGE. Leakage in hydraulic control motors exists 
because the motors depend upon metal-to-metal sliding 
fits for their operation 
the pistons to the case and across the ports, the oil usually 


Che normal leakage paths are past 


being transmitted from the case to the reservoir by drain 
Leakage is small, less than 1 per cent of the oil 
flow at rated speed per 1,000 psi of applied pressure. It 


lines. 


is proportional to the difference in pressure across the 
leakage paths and is generally independent of operating 
speed. However, leakage does change with viscosity and, 
Effect of the leakage in a control 
In fact, since 


the viscous friction present is usually negligible, leakage 


therefore, temperature 
system is to produce a damping action 
is often the major damping in the hydraulic system. Leak 


ye values for motors are listed in Table I 


ag various siz« 


SELECTION. Selection of the 
for a particular application should be carefully made if 

General rules can 
must depend upon 


correct hydraulic motor 
optimum response is to be obtained 
but the final 
calculations However, the 


be followed, choice 


detailed motor must be 


capable of meeting these three basic conditions 


1. The speed range (ratio of the maximum to the 
minimum speed) that the motor ipable of must -be 
greater than that required by the load 


2. The illowablk 


motor must be greater than the maximum speed required 


maximum speed of the hydraulic 
of the load multiplied by the gear ratio 

3. The motor must supply more torque than the sum 
f that load (as reflected through the 


required to accelerate the hydraulic 


required by the 


rear train) and that 


motor. 
that 
1 minimum 


Speed range is the first operating characteristic 
Hydraulic 
smooth speed of about 10 rpm 
Hydraulic 


maximum rated speed of 


should be considered motors have 
regardless of motor size 
motor speed range is then the ratio of the 
the motor divided by 10 rpm 
this ratio 


312:1 for the largest 


For standard production air motors, 
varies from 910:1 for the smallest to 


In many applications, components can be designed to 


raft type 


reduce the minimum speed and thereby extend the speed 
range by The 
speed range, therefore, determines the maximum motor 
sizes that can be used for a particular application. If the 
than that of the 


motor selected, on the basis of speed range, then two or 


a considerable margin over these figures 


horsepower requirements are greater 
three motors must be used in parallel 

The limiting 10 rpm speed also regulates the minimum 
gear ratio that can be used. For example, if a slow speed 
of 0.36 deg/sec or 0.06 rev/min is required of the load, 


13] 





the 


range 


gear ratio for this application is 10/0.06 or 167. Speed 


ind slow, smooth speed thus determine th« 
mum motor size and the minimum gear 

Actual hydraulic from 
the horsepower, acceleration and speed requirements of 
the load. 


mum motor size while the speed determines the maximum 
that can be 


maxX 
ratio 
will be determined 


motor size 


Generally, the horsepower controls the mini 


used. These be written in 


the form of an inequality since both are related to the 


conditions can 





ence has shown, however, that the smallest size motor will 
generally give the maximum response. 

~ When the acceleration-velocity ratio is greater than 10, 
some consideration should be given to using two or more 
A high ratio shows that a larger 
percentage of the power will be used in accelerating the 
inertia of the motor. That is, the motor inertia becomes 
an appreciable portion of the total inertia. In these same 
ipplications, the gear inertia also assumes a more important 


motors instead of one. 






































































gear ratio. This expression can be further manipulated proportion of the total. For this reason, a close approxi 
into mation of the gear inertia is required. To use the graphs 
for two or more motors, the horsepower should be divided 
P P P by the number of motors required and used as before 
where A typical control circuit utilizing a fixed displacement 
P.. = power developed by the motor hydraulic motor is shown in Fig This type of circuit 
Pan power absorbed by the motor in accelerating its own can be adapted to aircraft turrets, radar drives, gun con 
inertia 
P,, = power required by the load trols, simulators, machine tools, variable speed generator 
drives, and any other system that requires accurate con 
By neglecting the power required to accelerate the trol of output speed or position. In this circuit the con 
gears, or by including an estimate of this in the load _ trolling device is a variable pump whose delivery is propot 
power figure, the left side of the inequality can be written _ tional to the error signal. This flow results in a controlled 
in terms of the motor displacement required. ‘This is pos peed at the hydraulic motor shaft. Fig. 3 illustrates the 
sible since the control motors are designed according to sequen f events in this type circuit 
1 geometric series. Therefore, horse- 
power and motor inertia can be con 
sidered as functions of the motor dis- 
placement. 
Solution of this inequality is pre 60 
sented in graphic form in Fig. | for two ' . 4 
“:100|.2+10 &=+/ or below 
maximum system pressures. To use | w “ w = 
yr 92! 
the graphs, the horsepower required a 
} + sa 
by the load and the ratio of the re > e 
2 98 
quired load acceleration to load veloc . et. | ot 
c 20 12270 oa * Q 7 = 
ity must be known. By entering the = w ~ + 3 */ or below 
=) pk 915 \ 
graph with the horsepower, the dis - la 
: =a FZ 
placement can be determined where 5 gt 
the horsepower line intersects with a : W3 a Required load 7 
point on the selected acceleration 2 [— acceleration = rad. “sec’” 
velocity curve. Any motor which has a = w= Required load - 
: velocity - rad /sec | 
displacement greater than this amount 5 
is suitable for the application, provid- E | 
ing it meets the speed range requiré 2 Hydraulic Motor Size vs + 
. : 3 Lood Horsepower 
ments of the load 9 
Size of the hydraulic motor for a > 
particular application can be selected | 
by the use of the graphs and the speed 
range criteria. Where two or more O 906 | C Fig.1 
motors are suitable, further calcula- I ++ ' 
tion should be made to select the one O 0 20 30 40 50 60 70 80 930 100 HO 120 
which gives the best response. Experi Load horsepower 
Synchro or 
: . tachometer 
Fig. 1—Relationship uf load horsepower, motor dis- _-Hydraulic 
placement and load inertia to determine required mo- D2 — ; ie 
tor size. Curves representing the ratio of required — 
load acceleration to required load velocity are shown 
by dashed lines for the 4,500 psi maximum pressure Cr - -Synchro 
range and by solid lines for the 3,000 psi range. ; : 
Solenoid Mydraulic 
motor 
Minor loop 
- - ce : ‘ ‘ Error - 
Fig. 2—Simplified diagram illustrates an automatic signal feedback signal } 
control system which employs a servo controlled _ 
pump and a fixed displacement motor. Torque is de- Initiating Amplitier ond other __ Mayor loop 
livered at the motor output shaft proportionally to electrical circuits < © uae 
. signal feedback signa 
the resistance of the load. 





Fig. 2 














If a wide speed range in the load is required, it can 
be obtained by using a variable displacement hydraulic 
motor whose displacement can be adjusted and con- 
trolled by a stroke mechanism. An interesting applica- 
tion for such a motor is an aircraft constant speed alter- 
nator drive, Fig. 4+. This circuit utilizes both a fixed dis 
placement and a variable displacement motor to maintain 
a constant speed at the alternator regardless of load or 
input speed variations. When the input speed to the 
pump is low, the variable displacement motor is stroked 
in such a direction that it acts as a pump, supplying flow 
to the fixed displacement motor. As the input speed is 
increased, the variable motor is stroked toward its neutral 
position so that at one particular input speed it neither 
For high input speeds, the 


The 


absorbs nor generates flow. 
unit acts as a motor absorbing flow from the pump. 
output speed of such a system can be expressed as 
D, 

Dany + 


N, 


Nn D, 





dD, 
dD 


Ihe speed range for such a system is 


displacement of fixed displacement motor 
displacement of variable motor 


Das = Docteen 
Dns T Dastuen 


The wide speed or regulation range is obtained at the 
expense of limiting the torque available at the load for 
ow input speed conditions As stated previously, the 


torque for a Ziven maximum system pressure 1S propor 


tional to the displacement of the motor lherefore, for 


low input speeds, the net displacement becomes very small. 


Additional material published by Product Engineering on the 
selection and application of servo motors include: (1) “Motor 
and Gear Train Selection for Automatic Control Systems," by 
Abraham Fuchs, Bendix Aviation Corp., (March 1953); (2) “Ro- 
tating Components for Automatic Control,” by Sidney Davis, 
Servomechanisms, Inc., (Nov. 1953); (3) “Operating Character- 
istics of Servomechanism Drives,” by W. O. Osborn, Westing 
house Electric Corp., (Product Engineering Handbook—1953) ; 
and (4) “Selection and Operation of A-C and D-C Servo Motors,” 
by Ernst Wall, American Machine and Foundry Co., (Product 
Engineering Handbook—1954). 
























































where - , 
Other hydraulic articles on servo applications will discuss the 
N,, = output speed of the system selection and characteristics of control valves, and the analysis 
V, = input speed to the system of component constants to facilitate selection of units for de 
D, = displacement of the pump sired control characteristics. 
Error signal Outer-loop feedbock Inner-loop feedbock Initiating signol 
(Also pilot valve position) ( Load position signal ) (Yoke position signa! ) 
Pilot vaive closed | Initiating signal zero 
Pilot valve opening Load sfotionary Yoke otf zero Initiating signal applied 
eee ' ae nein as = 44 — . 
Time zero ot zero pos ' 
i 
| | 
Pilot valve closing Lood a¢celerating | Yoke swinging Initiating signal 
| | off center constont 
| | 
I 
" Pilot valve closed —+— Load hos mox. velocrtty ——#+-— — Yoke stops ot “ 
= l , mox. pos | 
° | | 
e Pilo? valve opening \\ 
aes IN Opp. direction | 
| | Lood decelerating Yok@ swinging 
| ; | back to center 
Pilof valve closing l 
! { 
Load stops at | ; 
Pilot valve closed— — +— ——_— — — ——— —— ++ — — —Yoke at zero — — 1—-—-—— -— —- = 
Required position | 
Fig. 3 | 
Zero | Zero Zero Zero 
— Hydraulic motor Aircrot 
>: . iri i} eme , i 
Fig. 3—Sequence of events is shown for the py 1 fined displocement ) = alterna! ow 
circuit illustrated in Fig. 3. Curves are ideal- ’ 
ized for simplicity and clearness. The lags wee 2 
and overshoots which are characteristic of 
this type of system are, therefore, not shown. 
yy 
. . . ! 
Fig. 4— Diagram of an aircraft constant speed i | 
alternator drive shows the application of a Prime mover ogo 8 
variable displacement hydraulic control mo- Hydraulic motor , i 


tor. The displacement is automatically con- 
trolled to maintain a constant alternator 
speed despite input speed fluctuations. 





voriable displacement 
servo controlled 


Amplifier ond detector 








Railroad Air Brake Systems 
Reveal Fundamentals of - - - 





The fundamental relationships and 
design problems—such as leakage 
effects and response characteristics— 
that have led to the modern railroad 
air brake systems also apply to indus- 
trial pneumatic applications. There- 
fore, some basic concepts and specific 
developments in these systems and 
component designs as derived from 
the experiences of The New York 
Air Brake Company are presented 
with a view toward their broader sig- 


nificance and application 











['HE SIMPLEST PNEUMATIC SYSTEM consists of air pump, 
an air reservoir, a control valve and the necessary pipe 
lines leading to an air-operated unit such as a brake, clutch 
or other mechanism. A number of relationships are 
The volume of air withdrawn from the reservoi 
in any given period of time, less the volume of air delivered 
to the reservoir by the pump in the same period must not 
be so great that the air pressure in the system will drop 


below the minimum permissible value 


obvious 


Minimum permissi- 
ble pressure in the reservoir or system will be the lowest 
pressure required to operate the pneumatic units plus the 
associated pressure losses in the system. The latter includes 
the pressure drops caused by air leakage that might occur 
in the piping and the fittings between the control valve and 
the pneumatically operated units 

It is obvious that the basic relationships that must be 
considered in the design of a pneumatic system pose a 
number of problems. In fact, a number of the factors 
create opposing solution | example, the larger th 
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PNEUMATIC 
CIRCUIT 
DESIGN 


diameter of the in the system, the lower will be the 


pipe 
\ir velocity and hence the lower will be the pressure drop 
in the piping. And, on the other hand, the larger the 
diameter of the pipe, the larger will be the volume of ait 


in the piping and hence the greater will be the volume 


of high pressure air that will have to be furnished in 
order to bring the air pressure of the system to that 
required for the operation of the pneumatic units And 


for a given set of conditions, the larger the diameter of 
the air pipe between the control valve and the pneumati 
cally operated unit the longer will be the time required to 
iccomplish the desired control operation 

Another important fact that affects response time is the 
length of air line. Both and circuits 
depend upon the rate of propagation of a pressure wave 


control actuating 
for their operation and the maximum rate of propagation 
that can be attained is the velocity of sound through ait 
at that temperature. In practice, this maximum can never 
be reached, but railroad air brake systems involving 150 
7,500 ft of brake pipe) have attained 940 ft/sec 
propagation where the speed of sound was approximately 
1,080 ft/sec. 

Also, as the length of the air line between the control 
valve and the pneumatically operated unit increases, the 


Carqs 


volume of high pressure air required to bring the pipe line 
pressure up to operating pressure increases Soon a point is 
reached for which the volume of air required to fill the pipe 
line is many times greater than the volume of air required 
to operate the cylinder or other unit. This further increases 
the time delay between the manual operation of the control 
valve and the full application of the system 

Obviously, there is a simple solution. That is to put 
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Fig. 1—Schematic diagram of di- 
rect acting pneumatic circuit 
used in early railroad air brake 
systems. It had the advantage of 
giving the operator positive con- 
trol but, as trains got longer and 
their air brake systems became 
more complex, it was soon ob- 
soleted. 
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Fig. 2—Automatic brake system 
that eventually replaced the di- 
rect-acting circuit of Fig. 1 uses 














Fig. 2 LOCOMOTIVE Hose coupling 


the actuating unit as close as possible to the air reservoir 


The valve controlling the flow of air to the actuating unit 
However, in 


close to the reservoir. many 


In railroad air brakes, for 


must also be 
applications this is impossible 
example, the main control valve must be in the locomotive 
whereas the brake cylinders must be mounted 
the cars 


On ¢ ich of 


Remote control problems such as the one outlined above 
are readily solved by the “pilot-valve” principle of opera 
tion. Manipulation of a main control valve causes the 
desired operation of the piloted control valve located neat 
the actuating unit and reservoir. In this way, it is the onl; 
ait the the pilot 
operated control valve that is filled with air or emptied of 


line between main control valve and 


air during an actuating cycle. The design can be such that 


1 relatively small pressure drop in this control line—in the 
case of railroad air brake systems a pressure differential 
of about 2 psi in the brake pipe will cause the control 


valve to operate. 

Che introduction of the pilot-valve method of operation 
in the design of railroad braking systems was accompanied 
The 


Opening 


by another basic change in operating principle 


first air brake circuits, Fig. 1, were direct acting. 
the engineer's brake valve allowed high pressure air to flow 
the main reservoir through the brake to the 


cylinders. The advantage of this system was the operator 


from pipe 


had positive control of an application, thereby accurately 
graduating the brakes on or off at will 

length and 
complexity, it became impossible to apply brakes in the firs 
ind last car 


Also, le akage 


However, as brake systems increased in 


with the straight air system 
the vailable for 


simultaneously 


detracted from pressure 
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a charged brake pipe instead of 
a normally empty line. 


1ST CAR 


ipplying brakes and if the continuity of the brake pipe wa 


P*} 
broken—as would happen when a car became uncouplec 


complete failure was probabk 


In the automatic brake, Fig 1 charged brake pip 
replaced the normally empty brake control line running 
throughout the train. The pressure in this pip main 
tained at a predetermined value by the feed valve located 
it the source of air supply in the locomotive. Braking 
effected by reducing—instead of increasing—brak 
pressure through appropriate manipulation of the eng 


neer’s brake valve on the locomotive 


Che controlled-pressure air from the 


br ike 


locomotive 


pipe feed 

into the auxiliary reservoirs located on the and 

m cach car through a valve known as the triple valve 
: ‘ 


If the brake pipe pressure drops appreciably, the triple valv« 


disconnects the brake pipe from the reservoir and opens 


connection from the reservoir to the brake cylinder, thereb 
ipplying the brakes. Upon restoration of the air p 
n the brake pipe, the triple valve connects the brak 
der to the atmospheric exhaust and also mnects th 
brake pipe to the reservoir 

Because the air brake cylinder is close to the r 


the application of the brake takes 


ously after the triple valve has oj 


piace alm st instantan 


vened the connection t 


the reservoir. ‘Thus, in any industrial application, if the 
distance from the control valve to the controlled pneumat 
unit is relatively great, the response of the tem can b 
sreatly improved by applying the pilot valve method of 
operation 

One advantage of the pilot ilve tem in t 
ipplications involving a limited numb f control point 

that the size of the pip« mnecting th ntrol p 
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Preliminary Quick Service position movement 
of piston and graduating volve 





Termination of Preliminary Quick Service 
by movement of main slide volve 
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Fig. 3(B) 


Fig. 3 (C) 


|- Fig. 3—Sketches (A) thro. zh (D) show de- 
velopments and refinements in the design of 
triple va ves for railroad air brake systems, 
and in turn represent improvetents in the 
systems themselves. Many of the basic prob- 
lems that were -esponsible for these changes 
in the basic design may also be present in 
industrial pneumatic systems. 


initial recharging of ouxiliory reservoir 
from emergency reservoir 


if toe x 
Pea 
4 4 


4 
Be ic 


Quick recharge 


in series need only be large enough to 
provide the recharge rate desired be 
tween operations 

The developments of major impo 
tance in freight train brake equipment 
from the time of the introduction of 
the automatic circuit of Fig. 2 to the 
present have been centered around im 
provements and additions in the triple 
valve itself. Figs. 3(A)-(D) sum 
marize the refinements that have been 
made; many of these were brought 
about by problems that may be pres 
ent, though usually not so critical, 
in industrial pneumatic circuits 

Fig. 3(A) is a diagrammatic sketch 
of one of the first triple valve designs 
Valve positions are shown correspond 
ing to the three functions: charging 
the auxiliary reservoir; applying the 
brakes; and releasing the brakes. Also 
shown is a lap position wherein both 
the reservoir and the brake cylinde: 
volumes are isolated and any pressure 
developed in the cylinder is retained 
but not increased. 

The need for a faster response dui 
ing service brake applications led to 
the addition of the Quick Service fea 
ture which is shown in its most mod 
ern form in the diagrammatic sketches 
of Figs. 3(B) and (¢ 
essentially consists of providing a lim- 


This feature 


ited venting at each of the triple 
valves that is transmitted to each of 
the other triple valves in_ series 
throughout the train 

When the piston and graduating 
valve read the Preliminary Quick 
Service position, Fig. 3(B , brake pipe 
iir flows to a quick service volume, 


normally vented to the atmosphere 
hrough a restricted orifice. This first 


















































stage quickly reduces the brake pipe 
pressure by a sufficient amount at the 
adjacent triple valve to cause the latter 
to move to its Preliminary Quick Serv 

ice position. In this way, it is possible 
to propagate a wave throughout the 
train at a faster rate than was possibk 
by opening a large vent at the engi 

neer’s brake valve on the locomotive. 

This preliminary or initial stage of 
quick service is followed by a final 
stage as shown in Fig. 3(C) which 
comprises the addition of a Quick 
Service Limiting Valve. This valve 
permits air to flow at a restricted rate 
from the brake pipe to the brake cylin 
der until a predetermined pressure is 
developed in the latter as controlled 
by a diaphragm subjected to brake 
cylinder pressure on its lower side and 
to atmospheric on its upper side. 

The diaphragm is constantly urged 
downward to keep the limiting valvc 
open and sustain flow form the brakc 
pipe to the brake cylinder until the 
predetermined pressure is built up in 
the cylinder volume. Then, the ten 
sion of the diaphragm spring is ove: 
come and flow to the cylinder is cut 
off. Thereafter, brake pipe pressure 
keeps the limiting valve open until 
cylinder pressure falls below the ten 
sion of the unseating spring. 

With modern freight train brakc 
equipment employing this latest de 
sign Quick Service feature, it is pos 
sible to initiate brake action on all cars 
of a 150 car train within 14 seconds. 

Another significant development in 
triple valves involved adding an Emet 


gency Quick Action feature, Fig 


3(D). Where the Quick Service fea- 
ture of Fig. 3(C 


used limited venting 


through a small orifice, the Emergency 
Quick Action feature is accomplished 
by opening a large hole in the brake 
pipe to the atmosphere. Regardless 
of whether this is initiated on the lo 
comotive or at some point in the train, 
the rapid rate of brake pipe pressure 
drop is transmitted serially and rapidly 
throughout the train in a manner simi 
lar to that of the Quick Service fea- 
ture described above. By this means. 
brake can be transmitted 
through a 150 car train in approxi- 
mately eight seconds. 

During Emergency Quick Action 
the high differential created across 
both the service and emergency pis- 
tons causes them to move to the posi- 
tions shown in the auxiliary views of 
Fig. 3(D). With these pistons and 
their attached valves so positioned, 
both the auxiliary and emergency res 
to the brake 
cylinder to provide full equalization of 


action 


ervoirs are connected 
these volumes. 


he release of any brake application 


is accomplished by restoring the pres 
sure in the brake pipe. In the modern 
systems employing an emergency res 
ervoir, a more rapid rate of brake pipe 
pressure rise is made possible by per 
mitting high pressure air from this 
reservoir, which remains fully charged 
during service applications, to re-es 
tablish pressure in the auxiliary reser- 
voir up to the point of equalization 
of pressure in these volumes. During 
the release after an emergency applica 
tion, the build-up of brake pipe pres 
sure is hastened by discharging brake 
cylinder and auxiliary reservoir air into 
the brake pipe. This partial restora- 
tion of brake pipe pressure and the 
resultant reduction in auxiliary reser- 
voir pressure assists in making the 
release prompt and positive 

In Fig. 4 is the piping diagram of 
operating brake 
a freight car employing a 


a complete 
ment for 
modern triple valve having the above 


equip 


described basic functions plus other 1 
finements 
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Fig. 4—Piping diagram of the air brake system for a modern railroad freight car 
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DESIGN 


Automotive Thi 


Behind Sewing 


With its design thinking based primarily on experi- 
ence gained in the automotive field, the New Process 
Gear Corp. Syracuse, N. Y., took a step far afield 
when it undertook the development of a new portable 
sewing machine. But what New Process engineers came 
up with was a compact, high strength machine contain- 
ing no gears, weighing approximately 50 per cent less 
and having 50 less parts than conventional models on 
the market. 

Simplicity of design keynoted the entire approach. 
Incorporating traditional automotive thinking, the sew- 
ing machine is designed as a chassis with a body around 
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FEATURES 








Machine Design 


it. As much of the working mechanism as possible is put 
under the base, thereby making essential elements quickly 
accessible and more easily serviceable. 

To reduce the weight and minimize the number of 
parts, maximum use is made of light metals and those 
manufacturing processes.which permit the greatest ease 
and ability to integrate component parts. The liberal use 
of aluminum and zinc die castings provided by Precision 
Castings Company, of Syracuse, N. Y., contributed im- 
portantly to both the strategic elimination of parts and 
the reduction in weight. Also, as a result, machining and 
assembly time and costs are held to a very low value. 
November, 
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IN NEW PRODUCTS 























EMPHASIZING clean, functional lines, the new sewing 
machine features portability. Carrying the concept of auto- 
motive design, many of the essential working components 
are placed on the underside of the machine base to facilitate Front cover 

servicing. Other elements making up the power transmission 

and needle operating mechanisms are completely encased by a | 
the two die cast covers which, in tum, are held together by 
3 screws. For servicing, machine lifts out of wooden base. 








a "™ 
Reor cover 
A significant design feature is the adoption of a 
sitive chain and friction drive. This replaces the typical . 
‘ . a is etl Relea aah . I f iu? : FOUR principal aluminum die castings 
: — oa See aa essentially make up the machine ass:mbly. 
conventional mechanisms. Absence of gears plus use of Tolerances held on the aluminum paivts are \ 
molded nylon cams and rollers then result in a significant 0.004 in. for the first inch and 0.0015 in 
, reduction in the operating noise level. for each additional inch up to 12 in. Stand 


Use of oil impregnated bearings is another design in- ard drafts applied are 1 deg taper on a side. 
novation in the sewing machine field. Complete elimina- (Continued on next page) 
tion of oiling is a big step forward in preventing material 
damage because of over-oiling. In the absence of lubri- 
cation, no seizures due to friction have been reported. 
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Machine Design (continued) 
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UNCOVERED VIEW of machine shows com- 
pactness of design and also the functional design 
of the die castings. Molded nylon bearings and 
cams—selected for their quiet operation and 
wear resistance—gives maximum humidity resist 
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ance and dimensional stability. Note gap at top 
of frame in this early design; development work 
showed a continuation of the frame and addi- 
tional ribbing was necessary because of stresses 
developed during sewing. 


Product Engineering November, 1954 











i 
Feed litt com 


MOST intricate die casting is the 
machine base. The die requires 
slides operating in 4 directions, 
the long draws being actuated 
by rack and pinion and the short 
draws by cams. Considerable 
design work is represented in 
amount and location of ribbing 
to keep weight down and yet 
withstand stresses that occur 
when sewing heavy materials. 


Shift lever 
shaft, 


\ 
Reversing com 


Feed shaft yoke 


Note: this is some shaft 





POWER TRANSMISSION sys 
tem for the; sewing machine is 
built around a positive friction and 
chain drive requiring but 3 sprock- 
ets to transmit the drive to the 
cam, shuttle and main shafts. 


FEED CAM is designed to regu 
late lift motion and the reversing 
cam controls transverse motion. By 
pulling feed cam out of sewing 
cam, lift motion is stopped. For 
reversing, movement of shift lever 
moves reversing cam in relation to 
feed shaft yoke. Depending on the 
position of the yoke along length 
of cam, the feed claw can be made 
to feed forward or reverse, from 
zero to maximum capacity. 





















MANY sub-assembly parts are 
also die cast from aluminum and 
zinc alloys. The zinc die cast 
parts are held to tolerances of 
0.003 in. for the first inch and 
0.001 in. for each additional 
inch. Drafts of 4 deg per side 
ire applied. In general, dies used 
are not intricate 
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Industrial Hydraulic Crane 


A new, packaged crane unit for heavy duty, mobile 
industrial applications is an all-hydraulic model original- 
ly developed by Austin-Western Co., Aurora, III., for the 
military services. Designed with vane-type hydraulic mo- 
tors for line hoist and boom swing, a unique swivel valve 
permitting full 360 deg boom rotation, this latest entrant 
into the civilian market uses no brakes or clutches to hoid 
or engage the load. All operations are double-acting 
through four lever-actuated valves. 

Load hoist arrangement consists of a hydraulic motor 
powering a cable drum through a low-helix worm and 
gear combination. This design gives precise control over 
all hoisting operations and ensures holding the load at 
any point without the use of brakes. Another gear ar- 
rangement is used for boom rotation, the entire pedestal 
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assembly being turned by a hydraulic motor operating 
through worm and spur turntable gears to position the 
boom. 

The boom is made up of two box sections, one sliding 
within the other. The inner section, in turn, consists of 
two telescopic units pinned together into a single length 
and is actuated by a double-acting cylinder. Thus, for 
those operations requiring a boom extension beyond that 
obtainable with the normal telescopic action, the inner 
section can be easily lengthened by simply adjusting the 
pin positions. 

Installation for the crane unit is presently being aimed 
at mounting the entire unit including an auxiliary engine 
on a truck chassis. This arrangement simplifies pump 
drives and minimizes governor problems. 
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SCHEMATIC LAYOUT of the crane and carrier hydraulic 
system. Bottom half of the diagram is laid out as a plan view 
on tractor-carrier with top half representing a side view of the 
crane operating components. Power for the crane system is 


from either a gasoline or diesel engine take-off. The steering 
pump is belt driven from an engine accessory shaft. The 
double-acting vertical hydraulic ram (mounted within the 
boom gantry assembly) lifts boom from horizontal position to 
45 or 60 deg elevation. Angle of boom is automatically main 
tained as long as boom control valve is in neutral 


ACCURATE POSITIONING of loads is but one use for 
Austin-Western’s new hydraulic crane. Shown mounted on a 
tractor-carrier unit, the crane has a maximum horizontal reach 
of 24 ft, can exert a single line pull of 6700 Ib. Carrier 
itself stems from company’s experience in road grader field 
It has a torque converter drive, 3-speed transmission forward 
and reverse and power steering. A 6-speed transmission can 
be supplied as optional equipment. Present list of accessories 
designed for attachment include lifting magnet, clamshell 
bucket, orange peel bucket, hydraulic or mechanical outriggers, 
enclosed cab, front mounted winch, platform 
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Bearing Tester 


Simulates 


Freight Car 
Loads 


Combining an independent hydraulic 
system which simulates the impact and 
thrust loading and an electromechan- 
ical system for reproducing static loads 
plus rotative speeds, the Sonntag Scien- 
tific Corp. (Div. of Baldwin-Lima-Ham- 
ilton Corp.) has designed a railroad 
journal bearing tester capable of dupli- 
cating bearing service conditions found 
anywhere in the country. As a result, 
the American Association of Railroads 
can, in their laboratories, investigate the 
long-standing problem of hot boxes on 
freight trains. 

The static vertical load, representing 
the dead weight of the freight car, is 
applied through four springs which can 
be compressed to exert loads ranging 
from 2,600 to 30,000 Ib. Impact loads 
superimposed on the vertical load to 
duplicate rail joints and flat spots on 
the wheels are obtained by a spring- 
loaded hydraulic piston. Actuated by a 
cam-operated 4-way control valve, the 
piston can apply impact loads within 
a frequency range of 40 to 400 cpm. 
To simulate the thrust load on the bear- 
ng which duplicates curves and cat 
swaying, another hydraulic piston is 
used, Also actuated through a cam-oper- 
ated valve, the piston can be oscilated 
from 20 to 150 cpm to apply a load 
variable from 0 to 15,000 Ib. Friction 
between the journal and bearing at 
speeds from 1 to 100 mph is measured 
by a SR-4 load cell. 

Temperature is another closely con- 
trolled variable. Test equipment is en- 
closed in a climatic chamber to repro- 
duce ambients from —60 to 130 F. 
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BECAUSE OF THE GENERAL TREND to speed up freight 
handling throughout the country, the Association of American 
Railroads is paying increasing attention to journal bearing seizures. 
The cutaway sketch focuses the attention which will be paid to 
bearing material selection, lubricants and packing materials. What 
the Association wants to find out from a test is fairly simple—tem- 
perature of oil in the journal box, temperature of the journal bearing, 
and friction of the bearing. 
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PLAN VIEW of equipment shows drive system. Drive consists 
of a 5 hp variable-speed gearmotor coupled through a magnetic 
clutch to a 40 hp variable-speed d-c motor. Small motor handles 
speeds up to 10 mph, larger motor is for the 10 to 100 mph range. 
Note absence of control and instrumentation gear. These units are 
located outside of climatic chamber containing test equipment. 
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INSTALLATION VIEW of 
bearing testing machine and 
insert showing journal box 
test set-up to simulate a par- 
ticular group of freight car 
service conditions. While 
other bearing testers have 
been sndouly designed, this 
new unit makes use of latest 
pre-loading techniques to sig- 
nificantly reduce size of 
equipment, and necessary in- 
stallation facilities. 
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cylinder 














Beoring 


Ps Hydroulic 
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. 
Journal 


| box 
4. lL. 


rin > 
spied Lood ceil SCHEMATIC SKETCH illustrates the basic de- 
sign of the testing machine to simulate the ver 
" tical, thrust and impact loads. Static vertical 
aa = load is applied by compressing the load springs 
which, in turn, apply a load on the journal box 
through a yoke arrangement. This applies a 
ea ee * vertical load similar to that obtained in a 4-bar 
linkaye shown at upper left. Differential trans- 
former is calibrated to measure compressive force. 
Load cell measures torque on bearing which indi 
cates friction being developed. 
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PRODUCT DESIGNS 


(A) This air abrasive unit 
is designed to mix alumi- 
num oxide crystals of 
about 27 micron size with 
a stream of dry inert gas. 
The abrasive stream is i 
then directed through a - 
tungsten carbide nozzle at 
1100 fps to impinge on ‘ 

the work, producing a cut- 
ting action. Normal abra- 
sive flow rate will allow - 

about 1 hr of continuous 


operation, using approxi- 


mately 4 cfm of gas. 


distance 








Exhoust 
hood 







Nozzle tip Diameter 
of cut 


‘FFE 0031" 0.018 —* 


0.197". 0.025 —> 
_ 0.394". 0.059-—+ 


4 _ _ 0.590" 0.079 —+ 





(B) Relationship of noz- 
zle tip distance to the 
diameter of cut obtained 
is shown in this diagram. 
Cutting action can also 
be controlled by changing 
the type of abrasive, vary- 
ing the angle of impinge- 
ment, changing the gas 
pressure and regulating the 
abrasive flow. 


(B) 
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Abrasive Cutting for Brittle Materials 


While the development of equipment for the con- 
trolled impingement of sharp-edged abrasive particles 
was first evolved as an improved cutting tool for the 
dental profcssion, its applicetion for industrial uses now 
permits new operations either impractical or impossible 
by conventional methods. Designed by the Industrial 
Division of S.S.White Dental Mfg. Co., the Airbrasive 
unit is aimed at applications requiring delicate, high 
precision cutting and abrading of hard, brittle substances. 

An interesting feature of the abrasive cutting action is 
that it has little, if any, effect on soft materials. While 
highly effective for drilling a hole in hard tempered 
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glass, it has virtually no effect on materials such as lead. 
Not only is this an important safety feature, but is ad- 
vantageous for many applications where a hard material 
is coated on a soft base. 

Variety of operations suitable for this process include 
cutting, surface tilm removal, etching, scoring, notching, 
shaping and drilling. 
around: (1) No frictional heat developed; (2) no tool 


Advantages for its use center 


contact with the work; (3) no shock or vibration to dis- 
turb the physical structure of the material being worked; 
and (4) the ability to closely control the cutting-action as 
to size, type and depth of cut. 
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SEVERAL APPLICATIONS currently 
using the air abrasive cutting method 
illustrate the versatility of the basic 
operation. Note that the various opera 
tions are dependent upon a cutting 
process which must not transmit shock 


or vibration to the work and must not 
produce dimensional variations fre 
quently caused by wear with conven 
tional tools or by surface irregularities 
in the work 
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Heating Element 
Key to 
Toaster Design 


A heating element which consists of ribbons of 
nickel chrome wire wound around a sleeve of woven 
glass fiber filled with glass wool enables Proctor Elec- 
tric Co’s mew toaster to be significantly faster than 
other units now on the market. The glass fiber ma- 
terial serves two functions: because of its high emis- 
Sivity rate, it re-radiates a high percentage of heat 
within a short time, and being a good insulator, it re- 
duces heat losses outside of the heat well and cuts 
down heating of the toaster shell. 

Operating in conjunction with the heating element 
is a newly designed thermostat. Built with a compen- 
sator to closely match the main bi-metallic strip, the 
thermostat acts to keep toasting operations at a uni- 
form color. A platinum-tip assures positive contact 
at very low pressure. 

Overall approach to the design is another reflection 
of the times—being one of design simplicity. Included 
in this category are the one-piece frame construction 
and reduction of operating parts to minimize friction 
and lost motion, resulting in better control. 


Gloss fiber 
sleeve 


Gloss wool” 














Dutch Institute Promotes 


Product Design 


At the recent Royal Netherlands Industries Fair at Utrecht, the 
latest in Dutch consumer products—three of which are shown here 
were exhibited. But the most interesting sidelight to the show was 
the behind-the-scenes role played by Holland’s design clearing house, 
the Dutch Institute of Industrial Design. It operates in 3 ways: 

(1) Acts as a mediator. The Institute urges the manufacturer to 
submit his ideas to one or more independent industrial designers, Once 
a designer has been selected, the Institute drops out of the picture. 

(2) Serves as a consultant. The Institute performs this function by 


evaluating the design. 


(3) Exhibits products. The Institute acts as a central agency to pub- 


licly exhibit independently designed products. 
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Solenoid 
release 
mechonism.~_ 


~ 
\Thermostot 
contoct unit 


HEART of the new toaster is this glass-fiber heating 
element which, because of its low mass, heats up quickly 


thereby cutting the normal “warm-up” period to a mini- 
mum. The heating ribbons are prevented from bowing, 
as they heat and expand, by spring tension supports. 
This minimizes cooling of the ribbons by convection. 








AIR DASHPOT at one end of the toaster insures 
a smooth upward motion of the slide carriage 
assembly. Considerable development work was 
necessary to determine proper piston material 
which, under thousands of repetitive cycles, would 
maintain a uniform operation. 
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Nylon 


Sintering method broadens the application of this material for intermittent 
service or where lubrication is difficult and load and speed characteristics are 
low. Article views sintered nylon in relation to powdered metals and injec- 


tion molded nylon, describes properties and application of these materials. 


KENNETH G. HARMS finely divided, crystalline, polyamide powder with chem 


National Polymer Products, Inc ical properties similar to du Pont’s I M-10001 nylon. A 
Subsidiary of the Polymer Corp., Reading, Pa 1 combination of nylon material and powdered metal 
fabrication, it would seem that sintered nylon would com 
pete with both of these products. However, the useful 
ness of sintered nylon is due to its specialized properties 
which allow new flexibility in design 

Sintered nylon parts are different from powdered metal 


nylon molding is frequently stress-relieved by heat treat parts since they 


nt at temperatures somewhat less than those used in 


molding 


NorMALLY, nylon is injection molded, with the molten 
nylon forced into dies. Occasionally, however, stress may 
be set up in the finished product. Where the part is in 


tended for precision use under severe conditions, the 


ire much lighter, have excellent abrasion 
and corrosion resistance, and offer low friction when non 
lubricated. Powdered metal parts are more desirable when 
is cold pressed molding powder fabri- high strengths and higher »mpact resistance are required 
cated by techniques similar to those used in the powder [he powdered metal technique of fabrication permits 
metallurgy field, and represents a unique departure in that the combination of nylon with other materials. It allows 
1 finished part is stress relieved by the nature of the pro the addition of various fillers in percentages up to 

ess. Improved properties in parts formed of this material high as 90 per cent by weight, which often greatly alter 
ire achieved by heating the cold-pressed articles at tempera 
tures somewhat below their melting points or normal 


Sintered nylon 


the basic properties of nylon. Presently, standard formu 
lations of sintered nylon are the unfilled, graphite filled 


molding temperatures. In form, sintered nylon is a and molybdenum disulfide filled. In addition to these, 
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. In making sintered nylon, the powdered ny- 
lon is fed into dies where it is cold pressed 
at very high pressures to the desired shape and 
size. The die is generally made in four parts: 
die shell, upper punch, lower punch, and core 
rod. The powder is compressed to about 
one-fourth of its original height at 50,000 psi. 

Subsequently, the sintered nylon briquette is 





SINTERED NYLON PARTS 


removed from the mold to be sintered 
temperatures are low 
used for powdered metal parts 
usually accomplished in an oil bath, but always 
in non-oxidizing atmospheres at a temperature 
of 505 F, slightly below the melting point of 
FM-10001 nylon. In contrast to powdered metal 
parts, 
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Fig. 1—Comparison of sintered nylon properties with those of powdered bronze and injection molded nylon: 
(A) Coefficient of linear thermal expansion, in./in./C; (B) Dimensional increase at equilibrium, immersed in 
water, in./in.; (C) Heat distortion temperature of filled sintered nylon and injection molded nylon; and (D) Com- 
parative density of powdered metals and sintered nylon. 


special formulations can be produced, including resilient 
fillers 


abrasive fillers such 


fillers; metallic such as silver, lead, copper; and 


is diamond dust and metallic oxides 
Filled formulations have the basic abrasion resistance as 
sociated with nylon, while adding such desirable proper 
ties as: lower coefficient of thermal expansion; lowe 
dimensional change due to moisture absorption; precip 
itant of electrostatic charge; greater rigidity; no “flash;” 
ind lower coefficient of friction against ductile metals 
. Conventionally molded or extruded nylon is more de 
sirable where the full toughness of nylon is required. 
Sintering is accomplished below the melting point of 
the powder so that undesirable segregation of the filler is 
. impossible and so that few strains are introduced to th« 
resultant product 
Conventional not applicable for powdered 
metal parts in general, or for sintered nylon parts. Tensile 
strengths and hardness tests, for example, do not actually 


reflect the properties of powdered nylon parts, since thes¢ 


tests are 
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properties depend upon densit [he density is con 


trolled by design and manufacturing technique 


Nevertheless, certain tentative minimum values have 


been established for unfilled and graphite-filled sintered 








nylon, Table I. The comparative bar charts, Fig. 1, show 
Table I—Physical Properties of Sintered Nylon 
Property Unfilled oo 

Density, Ib/ft* 1.08 1.80 
Tensile Strength, Ib/in.’ 4,000 3,000 
Compressive Strength, Ib /in 25.000 | 10.000 
Shear Strength, Ib/in.* 6, 000 10,000 
Hardness, Durometer “‘ D ”’ 80 70 
Coefficient of Thermal Expansion 

in. /in./C 7.5x 10 1.5x 10 














how filled Nylasint formulations present special propertic 

Of particular interest are the exceptional rigidity of the 
materials with molybdenum disulfide filler when sintered 
at elevated temperatures, and the coefficient of thermal 
expansion of graphite-filled sintered nylon which nearly 
matches powdered metal materials 


Some properties are not easily measured by ASTM 
methods. For example, a sintered nylon with molybdenum 
disulfide filler has excellent frictional properties when 


used in combination with ductile metals such as alum 


inum. A sintered nylon bearing shoe, Fig. 2, run against 


cast aluminum No. 355 at 20 fpm under 80 psi had negli 





gible wear after six miles of motion. ‘The operation was 
smooth, and the final torque required to operate the sin 
tered nylon shoe was only slightly higher than the original 
torque. In comparison, the final friction torque for FM- 
10001 nylon was almost twice that for sintered nylon. In 


addition, the frictional characteristics for the sintered 
nylon part did not change from —65 to 165 F. 

Other specialized sintered nylon formulations will pre 
cipitate electro-static It is possible to vary the 
electrical resistance from 0.02 to 10 
property is of particular interest to the textile industry and 


charge. 


ohms per cm*. This 


for electrical brush applications. 


COMPARISON OF SINTERED NYLON WITH POWDERED METALS 


Since sintered nylon is sed by operations similar 
to those used in the powdered metal field, there is a basis 


Although 


intered nylon does not have the high physical properties 


proces 


for comparison of the two types of materials 


of powdered metals, it is often superior in resistance to 
hemical attack and corrosion, in lightness of weight, and 
in abrasion resistance under light loads and low speeds. 
Chis latter 


ure by 


ulvantage is another property difficult to meas 


standard methods, but illustrated well by case 


histories 
A small 
tions—600 rpm and 150 psi, and 100 rpm and 400 psi 


sintered nylon bearing run under two condi 


has outworn two sets of oil impregnated bronze bearings 
When the tests were stopped, the sintered nylon showed 


little wear Ihe 


from room temperature to 170 F. 


ictual operating temperatures ranged 
The 


bearings required no lubrication after an initial drop of 


sintered nylon 
“break-in”’ oil. 
Generally, 
for operations with limits up to 1,000 rpm and 200 psi, 
If adequate lubrication 
is provided, these limits can be expanded considerably 
Unlike prelubricated powdered metal parts, it is entirely 
suitable to 
slugs. Such samples are nearly representative of production 
parts, since sintered nylon does not rely completely upon oil 
release for lubrication, but instead, depends upon the low 


sintered nylon bearings are recommended 


and very low speeds at 1,000 psi 


machine test samples from sintered nylon 


frictional properties basic to nylon. 


DESIGN REQUIREMENTS FOR SINTERED NYLON PARTS 


In general, the same rules, Fig. 3, which apply to de 
signing powdered metal parts apply to sintered nylon parts. 
Profile parts can easily be made with the elimination of 
costly machining operations. However, it is impossible to 


produce parts directly which have re-entrant angles, un 








Fig. 2—Sintered nylon bearing 
shoe run against cast aluminum 
at 20 fpm under 80 psi had neg- 
ligible wear after the equiva- 
lent of six miles of motion. 


dercuts or threads. It must be remembered that sintered 
nylon parts are briquetted by exertion of force parallel to 
the bore of the die barrel 
must be capable of being stripped from the die. 


It is 


herefore, the “green piece” 


splines 


desirable to avoid sharp corners, narrow 
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y -— AY 
1 vs / 
y AY / 
Y fy 4/ 4 
(2) (3) (4) (5) 

(A)  Undercuts (1), reentrant angles (2), internal grooves (3), side holes (4), or threads (5) cannot directly be 

made since they cannot be released from the mold. These parts require subsequent machining operations. 
NO YES NO YES NO YES NO YES 

G y A y Y, 4 Yj YO 

Z y YY) A Y Ye: 

g Z q g YY, Z tp 4 , /) 

Y Z V Uj Y, Y y / 4 YY} 4 

Y) Z Ly g jn Y y A BZ 

(1) (2) (3) (4) 

(B) (1) Eliminate sharp corners; use chamfer. (2) Avoid narrow splines; dies are difficult to maintain. 
(3) Avoid abrupt changes in cross-sectional area, due to difficulty in maintaining uniform densities. (4) 
Eliminate bellow shapes so that “feather-edge” punches are not required. 

NO , Yes 
CFETEES« (PERIELEEBEEEEEEEE ES ——t. ~ fff '}// - 
x 1° kh LZ 4 GC 
32 i ‘’ 
Oh hhehehhahhdhddad Ahadahtidhdhdadadtcded 7 YL Yh j 
——— + ee onary 
(C) Maintain sufficient wall thickness-to-length ratio for good strength. 
NO YES ae ES 
ro — —_ — O-4 | +0015 
D + 0.0005 D+T a-% |+ 002 
i ~eonen se Sl tes. 8 . : $-1"|,.004 
Ht-----= L #0002 ~*~» - L t00/0 >| 
(D) If possible, avoid costly close tolerances which require machining. 
Fig. 3—Design requirements for sintered nylon parts: (A) Undercuts, reentrant angles, side holes; (B) Sharp 


changes in cross-section, bellow shapes; (C) Wall thickness-to-length ratio 


arTCas \t the 
time, bellows shapes cannot be readily made 


ibrupt changes in cross-sectional 


present 
A flat is 
feather-edge”’ dies which 
wear very rapidly. Parts should have at least 1/16 in. wall 


thickness per in. of length for good strength. 


ilways desirable to avoid using 


Although close tolerance can be obtained by secondar 
for radial 
+0.0015 in. up to ¢ in.; +0.002 in. to 4 in.; 
+0.004 in. up to 1 in. Economic tolerances on length 
should be +0.010 in 
that sintered nylon powder is compacted by a ratio of 
4 to ] 25 tsi the capacity of available 


yresses in tonnage and strokes will determine the maximum 
| 


machining operations, economic tolerances 
directions are 

| 
and 
In addition, it must be remembered 
under Cherefore 
cross-sectional area and length which can be made 
ideally 


calculators, 


instrument 
difficult 


suited for 


where 


Sintered nylon parts arc 


idding machines and oiling i 
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corners, splines, 
; and (D) Permissible tolerances 


ind where the load and speed characteristics are low. For 
this reason, parts made from sintered nylon are finding us 
in clocks and timing mechanisms 


Parts which have intermittent operations, such as di 


tributor breaker arms, windshield wipers, typewriter parts, 
valve scats, packings and similar ipplications are also well 


suited for production from sintered nylon. The filled 
formulations are particularly adaptable for parts where 
njection molded nylon is not useful because of a lack 


of 1 specihc property 


The 


ponents” by 


article Nylon 
Holt and Chadbourne of 


Company 


“Don't Under-rate Mechanical Com 


for 
Manu 
Engineering, Jume 1953) is a 
similar treatment of nylon, with particular emphasis on mold 


the Danielson 


facturing (Product 


ing instead of pressed powder. 
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Fig. 1—Aircraft gun-charger lub- 


ricated with silicone oil. 


SILICONE 


OILS and 








as Soe 





Table I—Hot Plate Stability Test* 
Oil 10 Color 8 hr | Condition at hr. 
min | 1 hr 
Aviation Oil 6 8 8+] Hard 
Polyester 1 1 8+] Fluid, but largely 
volatilized 
Phosphate Ester 1 8+ 8+] Black, hard film 
Polyglycol 1 Dry, no residue 
Fluorinated Hydro 
carbon. Dry, no residue 
Methy! Silicone 1 1 1 Fluid and clear 

















* Small portions of oil were maintained at 392 F (200 C) in air on a 
hot plate. The color range is expressed in numbers with 1 being 


very light and 8 + being very dark 





GREASES 


For extreme temperature applications, silicone lubricants are stable at high tem- 
perature, fluid at low temperature, and have low surface tension. Principal draw- 


backs are lack of lubricity and high cost. 


Development work aimed at offsetting 


these disadvantages is summarized as a guide to future uses. 


E. G. JACKSON, H. F 


[HE OXIDATION silicone oils makes them 
useful at temperatures up to 450 F, which is beyond the 
range of petroleum oils as well as other synthetic products. 
‘heir low volatility provides longer life at these tempera 
tures, as illustrated by the hot plate stability tests of Table 
[, and their low viscosity temperature coefficients make it 


pos } 


RESISTANCE of 


sible to operate over a wide temperature range. 

I'wo types of these oils are available: methyl and methy] 
phenyl. The methyl silicones have better low temperature 
properties, being useful at and below —120 F as shown 
in Fig. 2. The phenyl types are more stable at high tem 
low temperature fluidity. 


the phenyl concentration in a compound 


peratures, sacrificing some 
Increasing 
decreases the steel-on-steel lubricity, but generally improves 
the wear resistance between steel and bronze. 

I'he principal disadvantages at the present time are cost 
ind a lack of lubricity between many commonly used 
bearing materials, particularly the ferrous alloys. Table II 
gives typical data obtained with a Four-Ball-Wear-Tester, 
which measures wear resistance under high unit stresses 
such as might be encountered in heavily loaded gears and 
bearings. For comparison, data for several petroleum oils 


ire also included in the tabk 
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. LAMOREAUX, E. R. 


BOOSER, GENERAL ELECTRIC COMPANY 


This lack of lubricity under severe sliding and rubbing 
conditions has kept silicone oils from being used in many 
aircraft, military and hydravlic mechanisms for which they 
One solution to the problem 
may be the use of new combinations of bearing materials 


otherwise are ideally suited. 


The wide variation in performance apparent in Table III 
indicates that it is only a matter of time until ideal combi 
nations of materials and oils will be brought into wide 
usage. 

Che differences between methyl and phenyl oils are also 
pointed out by these data. 

Another approach to the lubricity problem involves 
It is the additives, either natural or artificial, 
in petroleum oils that makes them so efficient. Because 
the solubility of most petroleum oil additives in silicones 
is very low, investigations are now under way to find and 
develop new types. Somewhat related attempts are under 
way to modify the silicone molecule itself to provide the 
effects obtained with additives 

Typical applications of silicone oils are as lubricants for 
blower fans in ovens and for trolley wheels which carry 
production line products through high temperature kilns 


additives. 


Outdoor meters subject to wide variations in temperature 
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Table 1l—Wear Resistance of Silicone Oils 
(Results of Four-Ball-Wear Tests* ) 
Wear Sear 
Diameter (mm 
Oil Steel on Steel on 
Steel Bronze 
50 Kg | (10 Kg 
Load) Load 
-~-—- Table 11I—Wear Tests on Metal Combinations* 
Methy! Silicone. 1.83 2.47 (Wear in mgms x 10*) 
. Methyl Pheny] Silicone i 
. - 
( 
(25 per cent phenyl 3.76 0.75 v einens 
Methyl Pheny! Silicone Hardened 
one ae god 4.13 0.67 Steel inet || Medium High 
eneral Hiectric Develop 7 Against SAE-20 }Methy Pheny! | Phenyl 
“ mental Silicone Fluid. 0.55 0.50 Silicone Silicone | Silicone 
. Aviation Oil 0.69 2.32 
Gear Oil 0.56 ress. . 4 130 40 3 
Turbine Oil 0.55 0.71 
Aluminum 65 250 430 300 
Automotive Oil ‘ c 4 
(SAE-10-LOW 0 60 Magnesium 10 40 45 
Soft Steel. 0 750 330 0 
* Consists of rotating one ‘% in. ball cradled in three Hardened 
fixed balls of the same or a different material, all im- Spring Steel 2 4 3 3 
mersed in the test oil. After one hour of running at 
room temperature, the circular scars on the fixed balls 
wo A ee The smaller the scars, the better the *From T. A. Kauppi and W. W. Pedersen, SAE, Nov 
6-7, 1945 
Fig. 2—Low viscosity-temperature 
i 1000 coefficient of methyl silicone per- 
} he a mits wide range of operating tem- 
: 500 Cy - “© 
“Ag peratures. Methyl phenyl silicones 
LY 7 have higher coefficients than methyl 
o M4, So. re be high 4 
a - OZ) = : types, but have better high temper- 
£ 100 W! 377, : a 
2 rs “lie, ature stability. 
= 50 7 
“ 
= ex . 
rs) % 
~ °° “zy, 
=~ 2, vA 
. “Sy QA 
” a e 4 
: » Z 
ao ag oe ee, 80 
«a on & 
Vv S RO 
pd c=} " 
= 50 ie > | J] thickened with some suitable gell 
€ + ing agent, these greases have 
2 > 
c many of the same advantages and 
x , ‘ 
imitations for lubrication put 
1 oses as do the silicone oils. They 
20 4 ire being used in industrial and 
~30 O 100 210 300 A ily l d 1S ial ina 
iilitary equipment vhere ball 
Temperature, deg F earing tempel itures are ibove 
200 or below 30 F, and n 
entional petroleum products an 
most other svnthetics fail to give 
satistactory lubrication. In many 
' ' sil 
from summer to winter are oiled by silicones whose flat instances, these unusual temperature characteristics ar 
viscosity-temperature curves provide 4 minimum change influencing equipment design and operational pract 
in torque under these conditions. The same factors favor This trend is expected to accelerate as more is learned 
. their use in bearings for aircraft accessories, such as shown of potentialities and as formulation in the 
in Fig. 1, which must respond promptly at sub-zero many development programs now under wa 
temperatures 
= 1. High Temperature Types 
.. Silicone Greases 
: Silicone greases are used In iled and open ball bea Ins 
Since antifriction bearings do not require a high degre« mn motors and generators for which temperatures rise 
of lubricity, silicone greases are finding wide application in above 200 F. Bearing life has been improved in high 
ball bearings operating under extreme conditions. Consist- temperature conveyors, control struments and other 
ing essentially of about 75 to 85 per cent of a silicone oi] cquipment associate th kilns, furn ind h 
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treating and chemical processes 


lhe poor lubricity asso 


ciated with many of the silicone oils for steel-on-steel 


sliding combinations is not troublesome with greases in 
ball bearings as long as the speed factor (shaft size in milli- 
meters times the speed in rpm 
200.000. 


does not exceed about 
However, it is wise to avoid excessive loading, 
misalignment, preloading and some sealed and shielded 


designs which might introduce unusual rubbing conditions 


For a life of 1,000 hr in a medium-size bearing operating 
it 3,600 rpm, Fig. 5 shows that silicone greases are useful 
to about 340 F, whereas petroleum oils are limited to 
ipproximately 240 F. One reason for this difference is the 
low volatility of silicone greases, illustrated in Fig. 6. Their 
low evaporation rate permits the silicone oil to remain 
in place and lubricate the bearing at temperatures at 
vhich the fluids in other 
through oxidation 


greases evaporate or decompose 


I'wo years of continuous running has been obtained 


Silicone 


Silicone diester 





200 


with an electric motor bearing operating at 300 F, while 
hundreds of hours of life have been obtained at tempera 
tures up to 450 F. Recent laboratory test results with 
electronic blower motors are shown in Fig. Silicone 
greases provided longer life in an ambient temperature of 
250 F than was obtained with any other petroleum or 
synthetic material tested. 

Most commercial silicone greases are being formulated 
with the medium phenyl silicone oils thickened with 


lithium soap. Other thickeners such as carbon and, more 





recently, aryl substituted ureas, can be used at temperatures . 
in the range of 400 F. Modification of the silicone fluids, 
use of new thickeners such as the copper phthalocyanines 
developed by the Naval Research Laboratory, new silica 
gel materials, or various new organic thickeners may even 
tually be combined to provide greases with satisfactory 


properties for operation at 450 to 500 I 


2. Low Temperature Types 


A number of silicone and silicone-diester greases are also 
Starting 
torques for a ball bearing packed with various formulations 
are plotted in Fig. 8 


outstanding for low temperature applications 


hese data show that low tempera- 
ture performance is improved with decreasing phenyl con- 


tent. Even the high temperature fluids containing a high 
ratio of phenyl to methyl groups, however, generally 


lubricate better at low temperatures than do conventional 


petroleum products 


































Ovester By far, the most promising for extremely low tempera 
tures are the silicone-diester greases. Some of these have 
provided as low a starting torque in a ball bearing at —100 
lyg/ 
thang Il’ as do petroleum products at room temperature Chey 
channel well, offer excellent water resistance, and have 
Fig.3 rood high temperature stability at temperatures up to 
Suteteun aa ugh mperature lity at temperature | 
L Silicone greases are currently used in aircraft components 
220 240 260 280 300 320 340 
Temperoture, deg F 
Fig. 3—Maximum temperature lim- 80 
its of various commercial greases, 
for 1,000 hr life, in a medium size 
ball bearing operating at 3,600 rpm. 70 Reaitene aaaad 
1 Diester 
. . 60 
Fig. 4—Evaporation curves of se- High temp 
lected synthetic greases at 150 C mn tt petroleum 
shows distinct superiority of sili- S 50 \ ' 
cones for high temperature opera- Y 
tion. a 
¢ 40 
& Silicone -aiester 
Fig. 5—Comparison of life of vari- = 
: oe 30 
ous greases tested with blower- 
motor ball bearings, size R4, oper- = . 
ating at 10,000 rpm and 250 F am- 20 
bient. Fig. 4 
10 Silicone -*& 
Fig. 6—Typical low temperature — ———— , 
torque characteristics of silicone 
greases, 204 ball bearing, 1 rpm. rs Ps 2 6 20 24 268 32. 36 40 
: Time in hundred hours 
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Grease tester used to compare the relative operating characteristics of the various tested greases 





where temperatures ar¢ 65 and 100 F. Under the iseful for many applicatior ther than as lubricant \ 
MIL-G-4343 specification, they are lubricants for rubber new clutch and coupling using silicone puttv was described 
U-rings in pne imatic aircraft systems, and also a number n Product | neering, Octob 195 In July 1954, a 
of special low torque aircraft devices. New uses being comprehensir irticle entitled, “‘High-Viscosity Silicones 
studied include industrial refrigeration equipment, meteot tor Mechanical Service,” was presented on the use of these 
ological instruments and a variety of devices for operation fluids, particularly high ty types, for mechanical and 
in Arctic climate iydraulic applications, such as torsional vibration nper 
heir unusual propert » have mad fluid flu pring nd \ us coupling 
5000 





High phenyl silicone-lithium soop 


High phenyl silicone- urea derivative 


+igh phenyl silicone~ 




















copper phthalocyanine € 
Vv 
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Medium pheny/ silicone— E 
lithium soop ' 
5 
2 
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. 1 c 
Petroleum - sodium soop = 
& 
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Table 1—Aliowable Press Fits and Slipping Torques 


ress For Straight Hole Hubs on Plain Shafts 





Shaft Diameter, in.. 1/16 1/8 1/4 1/2 
Maximum Press Fit, in. . 0.0002 0.0004 0.0008 0.0017 
Corresponding Slipping 
bd Torque, per 1/8 in. length 
of hub, in. Ib...... 2.7 11 44 175 ° 
1 S Minimum Press Fit, using ? 
0.0003 in. total tolerance, 
(0.0001 in. on shaft and 
0.0002 in. on hole)... . —0.0001 +0.0001 +0.0005 | +0.0014 
(loose) 
Corresponding Slipping b . 
Torque, per 1 in. hub 
Or length, in. Ib . . 0 3.3 33 175 - 

















Table II—Allowable Press Fits and Slipping Torques 
For Embedded Press Fits 





(Max.).... 0.0016 0.0033 0.006 0.009 
* Slipping Torque at Mini- 

mum Recommended Press 

Fit, in. Ib... . ; 10 40 155 620 


* These are approximations because the torque will vary with the number of teeth and 
the hardness and strength of the pm. Also some hub designs may not permit the large 
maximum press fits recommended 


Shaft Diameter, in... .. ; 1/16 1/8 1/4 1/2 
Recommended Press Fit, 
in. (Min.).......... 0.0006 0.0013 0.0027 0.005 




















Fits and tolerances used on large press and shrink-fitted assemblies are not practical 
for shafts one-half inch or less in diameter. With minimum fits determined by the 
tolerances, plain surfaces on both shaft and hub bore usually are not adequate in 


this size range; a splined or serrated shaft with a plain hub is considerably better. 


THOMAS BARISH used, but ntcring and squaring are difficult because the 
Consulting Engineer, Cleveland, Ohio roach tends to “walk”. This can be prevented to some 
extent, for example by using a hole with two flats, but the 
tolerance problem still exists when centering is critical 

Che ratio of hub wall-thickness to shaft diameter is 
ge: thus the case of thin-wall hubs can be ignored 
rom References 1, 2, and 3, the equations generally 


Most AVAILABLE DATA On the design of press and shrink 
fitted shafts for torque transmission (see references), can 
10t be used when the shaft is 4 in. or less in diameter. 
‘he problems associated with these small shafts are uniqu 


d for designing shrink and press fit 
from three aspects , , 
1. Fits and tolerances generally recommended frequent) es i ( . ) | | 
ire too small to be practical. For example, the commonh / <a D 
used press fit of 0.001 in per in of diameter becomes onl Von PAL - 
0.00012 in. vhen applied to a 4 in. shaft. Furthermore, if ‘ 2P - ° 
the maximum allowable hub stress is 48,000 psi, the max eo ) . 
mum allowable press fit is 0.0002 in. This leaves a total ( D 
tolerance for both the shaft and hole dimensions of 0.00008 Note that S, the equivalent tensile stress at the bore of the 
n., which is impractical hub, is the combined stress resulting from circumferential a 
2. Press fits are often the only practical means of assem tension and radial compression : 
bling comporients on shafts of this size. Small keys and For small shafts, Eqs (1), (2) and (3) can be simplified 


kevwavs are dificult to make and handle. With small bv considering the hub diameter as greater than 3d, which 
splines, the tolerance problem is more critical, particularly brings the results within 10 per cent of the largest possible 
when the press fit is also expected to properly center the hubs, and by assuming a coefficient of friction of 0.10 
gear or hub mounted on the shaft. “D” holes have been Recent test indicate a value of 0.10 to 0.19 for small shafts 
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Ref. 5). 
Where safety must be emphasized, such as in aircraft 
applications, the lower limit, 0.010, is recommended 

Introducing these two conditions into Eqs (1), (2) 
and (3 


in contrast to 0.30 reported for larger shafts 


T = 0.070e¢ELd 4) 

eE/d 5) 
are not hardened with an allowable 
(elastic limit), the press fit then 


and 
For steel shafts that 
of 80,000 psi 
becomes 


stress 


€max = 0.0027 d (6) 
and T = 5,600Lé (7) 
I'he common 0.001 in. press per 1 in. diameter, i.c., 


e=0.001 d, used on larger shafts is based on 30,000 psi. 
Also note that the slipping torque varies with the square of 
the diameter, and hence becomes extremely low for small 
diameters. 

I'o get practical tolerances, the hub stress of Eq 
be carried somewhat above the elastic limit. Increases up 
to 25 per cent have been used. If more than a 25 pei 
cent increase is used, the hub distortion may be excessive 


5) can 


and there is danger of distortion and eccentricity. Thus, 
the maximum press fit becomes: 
Cmaz 0.0033 d Ss) 


‘he slipping torque need not be increased because the 
hub yields, unless harder steel is used, and Eq still 
applies. and (8), Table I gives 
the practical limits for press fits and torques with straight 
shafts and holes for steel on steel. From these data, it is 


Developed from Eqs (7 
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Geor dote-10T-72P- 
20° moditied ; 
0.2 01806 / SYMBOLS 
PD. 0.1389 ; 
see lie | r unit pressure on surtace, psi 
Shorp corners / é press fit, in 
U , 
i\ E modulus of elasticity, ps 
i \ 2010 | 
Pe \OO20 | r d = shaft diameter, in 
—— 
— T D = hub diameter, ii 
| ! 
CRANES T’ = torque to slip, in-ll 
eee < 555 — = __ 2.4530 | ee gee a etn — fee j coefficient of friction 
———— ' J L shaft length, in 
| , ' 
SSQXQQ 4 
a ae ot 
20° 920.005 mex 
Alternate O.0IS retiet Fig. 1—Typical applications of press fits 
for small diameter components involves 
forming a countershaft by cutting away 
the tops of teeth on pinion and pressing 
a thin, large diameter gear on its OD. 
(A) (B) Test specimens made to specifications in 
sae — . (B) were used to check performance of 
r ----Rockwell 26-30 C scole embedding press fits. 


concluded that press fits for torque are not practical fo 
shafts smaller than } in. using plain shaft and hub surfact 
I'he data in Table I can also be used for brass hubs on 
brass or bronze shafts, since both the allowable str ind 
the modulus are halved The same conclusions result 


For brass hubs on steel shafts, the allowable press fits and 


torques are even smaller because the brass takes a greater 
share of the press fit, and hence raises the stres ests on 
some of the allowable fits and torques of ‘Table 1, checked 
quite closely, in fact, better than would be expected in view 
of possible variations in the coefficient of friction 

ests made with serrated or splined shafts and plain 
hubs, in general, proved more satisfactory than those using 


However, it was found that certain 


precautions were necessary 


plain shafts and hubs 


his was particularly evident with a design having a gea 

cut on a small shaft, near the hub. It is common practi 
} 

in such applications to form a countershaft by pressing 


large diameter, 


thin gear on the OD of the smaller pinion 
to provide the next cear reduction, Fig. 1(A Thus, by 


cutting off a portion of the tops of the teeth, the small 


pinion becomes the equivalent of a spline for the larg 
gear. Using these stubbed teeth also permits a larger shaft 
diameter, and the allowable torque varies with the square of 
the diameter. 

Fig. 1(B) gives the pertinent details of test I th 
design in which different press fits were tri Allowabl 
tolerances incre ised by 1 factor t ten, and th t rque by 
a factor of four Fig. 2 shows how th lipp torque 
varied with increasing press fit. Note the flattening of th 
curve above 0.0025 in press hit An examin 1 of the 





Torque to slip, in-Ib 





hub bores, Fig. 3, showed that at this point the gear teeth 
were embedded in the hub bore, forming coined depres 
sions equivalent to a broached splined hole. There was 
no appreciable warpage of the hub shape or of its outside 
diameter, even at the very large press fits tried. These 
relatively large press fits were possible because the perma 
nent yielding in the hub bore was highly localized, requir- 
ing much smaller forces that did not distort the hub. 
When hubs were removed and pressed back on the same 
shaft, they carried nearly the same slipping torque as the 
initial assemblies. Apparently, one or two reassemblies are 
not harmful. 

he design data of Table II was developed from these 
ind similar tests, plus some extrapolation he recom 
mended press fits are all in the embedding range to make 
the large torques available for all conditions. These arc 
ibout four times as great as the maximum, that is possible 
with straight shafts. More important, the press fits can have 
tolerances about ten times as large as can be used with plain 
shafts; so that standard grinding methods apply, and in 
some cases turning is adequate 


DESIGN TIPS 


Varying the test parts and repeating the tests indicated 
the necessary precautions, in order of importance, are as 
follows 

1) The gear or splined part should be appreciably harder 
than the hub. Otherwise, embedded grooves will not be 
formed in the cylindrical surface. 

2) The spline should have a lead-in taper as shown in 
lig. 2. The depth of taper should exceed the maximum 
press fit; a 15 to 20 deg angle was found satisfactory. 
When the teeth were straight or the bevel was too steep, 
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70 


50 














ie) a 
Q00!1 002 0003 0004 000! 0.006 
Press fit, in. 


Fig. 2—Slipping torque curves for test 
specimen shown in Fig. 1(B). Flatten- 
ing of curve at fits larger than 0.0025 in. 
is a result of gear teeth becoming em- 
bedded in the hub bore, see (B), right. 
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each individual tooth cleanly sheared the hub bore and 
produced a well formed curled chip protruding at the end 
of the hub. The chips were not objectionable as such sinc¢ 
(they could have been removed), but the chip thickness 
was almost always badly unequal leaving the hub eccentric 
With correct taper lead-in for starting the press fit, there 
were no chips at all 

3) The gear teeth should have the edges left sharp where 
the tops are cut off. Grinding is preferred for this reason 
For checking purposes, one test was conducted with the 
gear teeth edges dulled by shot blasting; the slipping torque 
was reduced markedly. 

(+) If the squareness of the hub is important, as it usually 
is, the point where the hub bottoms on the gear shoulder 
is critical. The edge of the hub hole should not be broken 
and the root of the gear tooth shoulder should have a ver 
small fillet or a relief. The shoulder depth requires a 
compromise without much leeway. If too deep, the flats 
across the top of the gear teeth are too wide compared to 
the blank spaces in between. If too shallow, the shoulder 
does not have enough area for stopping the hub properly 
Cutting the gear teeth off at the pitch diameter or slightly 
below it gave the best results. 
5) A good assembly fixture helps materially in starting the 
press fit squarely, and in fixing the final position of th 
hub. 

One manufacturer presses hubs with straight bores 
directly on the top of full depth gear teeth. The outside 
diameter should then be concentric, requiring a “topping” 
hob for cutting the teeth. Also the hub position may be 
disturbed easily after assembly by careless handling. Wider 
hubs will reduce this danger, if they can be used 

When there is no gear available next to the hub, the 
same embedded press fit could be obtained by serrating the 
shaft and pressing the hub on the serrations. A larger num 

ber of tecth should help, but the 
tops of the teeth would ordinarily 
be rounded. The above tests indi 
ite that optimum results would 
require grinding or turning of the 
tips of the teeth; just the tips so 
the flats across the tops will be 1: 
than the open spaces in be 


tween. Also concentricities may 
give difficulty. With this care, the 

rations should give the same 
great increase in torques and toler- 


inces 


The data in this article is based upon 
and el nt work performed 
t Lear, Inc., Grand Rapids, Mich. 


Jos h 
4 Ge pmie 
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A MESSAGE TO AMERICAN 


INDUSTRY ° Owe OF A SERIES 





Next Steps in Atomic Progress... 
A Challenge to American Industry 


The purpose of this editorial is to throw light 
on the significance for American industry of 
recent changes in the statutes that control the 


development of atomic energy. 


The need for clear light on the meaning of 
this new legislation is made more urgent by 
the political confusion and distortion that 
marked its course through Congress. The po- 
litically inspired charges of “giveaway” that 
delayed its passage — charges that were almost 
totally unrelated to the legislation itself — 
helped to obscure the vital importance of the 
step finally taken by Congress. 

In sober, post-Congressional fact, the prin- 
cipal significance of the new atomic legislation 
is that it extends to private enterprise respon- 
sibility for the development of peaceful uses of 
atomic energy, whereas heretofore this re- 
sponsibility has rested in a tight government 
monopoly. And this extension is made on 
terms that emphasize the responsibility 
far more than they open any opportunity 
for economic gain in fulfilling it. The re- 
vised Atomic Energy Act provides that: 

1. Industry may now own and operate its 
own nuclear reactors, under license from the 
Atomic Energy Commission. And it may build 


and sell nuclear reactors for export. 


2. Industry may use — but not own — nuclear 
materials at the discretion of the Atomic Energy 


Commission. 


3. The Atomic Energy Commission will 


make available to industry scientific knowledge 


that may be useful in developing peaceful ap- 
plications of nuclear energy. 

4. For the first time, industry will have the 
right to patent inventions in the field of non- 
military nuclear energy. However, “basic” dis- 
coveries must be made available to all compa- 
nies in the field for a period of five years, afte: 
which they, too, will revert to normal patent 


status. 


Two Kinds of Know-How 


These provisions, despite the imposed limi- 
tations, represent the first positive step toward 
development of nuclear energy for peaceful 
applications in the United States. Potentially 
useful knowledge, previously locked in the 
minds of government scientists, will now be 
available to all those who are willing and able 


to put it to work for the good of mankind. 


The advantages to be gained from enlisting 
the talents of American industry in the devel- 
opment of peaceful atomic applications are 
imposing. As The (London) Economist, Eu- 
rope’s leading economic journal, recently re- 
marked, “The atomic scientists are in a position 
to surmise how atomic energy can be applied.. 
but they lack the specialized knowledge of en- 
gineering design and operating technique just 
as industry itself lacks atomic knowledge.” 
Now the engineers of private industry need no 
longer lack the atomic knowledge, and there is 
granted to them at least a restricted freedom 
to apply it to the solution of their engineering 


and operating problems. 





But the new opportunity for private 


industry to find constructive uses for the 
science of nucleonics carries with it a 
grave responsibility. These uses must be so 
developed that they will benefit the people of 
all the free nations. It is essential that the 
United States, which pioneered in developing 
lethal uses for atomic fission, demonstrate to 
the world our paramount interest in its peaceful 
application. It would be a moral set-back to the 
free world almost beyond calculation if the 
Communists should be able to offer to the 
poorer nations of the world the benefit of low 
cost atomic power - provided by Communist 
technicians — while we concentrate primarily 
on building our stockpile of atomic and hydro- 


gen bombs. 


Race For a Peaceful Victory 

Most of the experts are agreed that it may 
be many years— perhaps ten, fifteen or more 
—before the cost of electricity from atomic 
fission can be reduced to a level that will make 
it competitive with conventionally produced 
power in most regions of the United States. 
But most of the world is not nearly so fortunate 
as we are in power resources. Electricity, even 
at a cost far higher than the average that pre- 
vails in the United States, would be a blessing 
in many countries, and the nation that provides 
the technology to bring it into being will score 
a great moral victory. 

The useful potential! of nuclear energy is not 
restricted to the generation of electric power — 
although twenty years from now this use will 
he highly important to the power industry of 
the United States. Even with the limited re- 
search that has been done in this field thus far, 
the use of radioisotopes — the radioactive prod- 
ucts of atomic reactors — is saving American 
industry an estimated $100 million a year. 
Commissioner Campbell of the AEC, who made 
this estimate, believes that these savings may 
well reach $1 billion a year within ten years. 


Radioisotopes are already at work in industries 


ranging all the way from paper manufacturing, 


where they measure paper thickness, to pipeline 
transportation, where they mark the dividing 
lines between shipments of different products 
(at an estimated saving of $500,000 a year). 
Medical applications of these same radioiso- 
topes hold promise of longer and more com- 
fortable lives for those who are stricken by 


cancer and other diseases. 


Above All a Challenge 

The new Atomic Energy Act is a crucial 
stride toward the day when all these benefits 
—and undoubtedly others not yet revealed by 
research — will be realized. But it is a step 
that is essentially permissive. It still leaves it 
to private industry for the most part to decide 
what is to be done and how soon. 

The new act is thus, above all, a chal- 
lenge. It confers on private industry the re- 
sponsibility to assume a leading role in the 
development of peaceful uses for nuclear 
energy, a step long urged by NUCLEONICS, 
a McGraw-Hill magazine devoted to atomic 
energy. To achieve a success in this task that 
will measure up to the requirement of the na- 
tional interest, this development must command 
all the resources and ingenuity that private 
enterprise can apply —and do so _ without 
promise of glittering prizes surely to be won. 
But now that the responsibility has been 
defined and the challenge offered, Amer- 
ican industry will, we believe, measure up 


to its grave and mighty import. 





This message is one of a series prepared hy the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide det elopments that are 
o} parti ular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to neu Spapers, 
groups or individuals to quote or reprint all or 
parts of the text 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 





























Fig. 





1—Stability of Poly FBA elastomer (above) compared to that of Buna N (below) is evidenced by lack of cracking. Both 


samples were aged in synthetic lubricant for 180 hr at 350 F. This property alone suggests many uses for the new material. 





Above 300 F— 
Fluoro-Acrylic Elastomers 


Flexible between — 10 and 400 F, and resistant to glycols, hydrocarbons, diester fuels and synthetic lubri- 
cants, new elastomers should solve problems encountered in newly developed fuel-carrying and hydraulic 


systems where present elastomers such as Buna N are not completely satisfactory. 
I ; 


HORACE C, HAMLIN limensionally stable in ‘ ty f media over vide 
Major, USAF, Wright Air Development Center temperature range 

WwaigeSemenen Ate Fosse Gane, Cite \ highly fluorinated acrylic elastomer, one of a series 
ng developed by the Minnesota Mining & Manutfa 
? \s THE DEVELOPMENT of the modern military aircraft turing Company under Air Force sponsorship represents 
progresses, its operating equipment is subjected to progr in important advance toward resolving these difficulties 
sively mounting temperatu ind when fuel, lubricant Identified as poly F BA, this new type elastomer resist fuels, 
ind hydraulic system temperatures exceed 300 F, few lubricants, hydraulic fluids, and other solvents at tempera 
: the elastomers ntly used in these systems will retain — ture ng up to 500 F; maintain good tensile strength, 
their propertic Ox vith subsequent loss elongation, hardness, and compression set after exposure to 
strength and flex ty is a common cause of rubber deteri these temperatur« nd maintains some flexibility down 

ation at elevated temperatures. To be effective under to —201 
these conditions an elastomer must be strong, elastic, and Like most elastomers, poly FBA must be properly com 
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lable I 


Physical Properties of 




















Table I 


—Resistance of Poly FBA ¢ ompounds to 












































Poly FBA Elastomers Synthetic Lubricant at 350 F.* 
Air Aged Exposure Time, hr 
Room Temp 0 hr at 
350 F 100 250 500 
Reinf r HAF*| FEF**| HAF FEF Reinforcement HAF | FEF |HAF | FEF |HAF | FEF 
Tensile Str, p 131 1224 60 655 Tensile Str, psi 1,171]1,145)1 ,057)1 ,093 760} 942 
Elongation, pe t 350 366 330 425 
Hardness, Shore A 60 45 2 4 Eiongation, per cent 280 246 6 228 295 251 
Permanent Set, per cent 12 10 34 13 
Break Hardness, Shore A 53 4 52 48 53 51 
Compression Set, per 28 18 
ent after 70 hr at Permanent Set, per 8 6 14 5 26 12 
0 F (Method B | | cent (Break 
| 
* High Abrasion Furnace Black * Esso Turbo Oil 1 MIL-L-7808 
Fast Extruding Furnace Black 
Table I11l—Resistance of SAF Rein 
forced Poly FBA to Synthetic 100F 
Lubricant at 500 I 
pclae Je a. 90 . 
Time, hr | 
Property | 2 
' 
8 1 16 | 24 | c 70h 
s 
- ~ ne o e 4 
Tensile Str, psi 771 | 543 495 S 60+ 
Elongation, per cent] 145 153 141 tL = 
Permanent Set, 18 38 38 2 5 —— 
per cent t 
Hardness, Shore A 75 | 75 72 © 40 
durometer — — me at . r% 
® 
* Esso Turbo Oil 15 (MIL-L-7808 a 30+ 
20+ 
i 10k Brittle point / 
| -2F 
Fig. 2—Low temperature prop- | / 
. - i 0 = me i 4. 4 — i 
erties of Poly FBA elastomers. | -40 -30 -20 10 re) 10 20 30 40 
: Temperature, F 
pounded to obtain the cptimum properties listed in after 500 hr exposure to a synthetic lubricant of the type 
l'able .. In the present stage of development of poly FBA, — used in jet engines, ‘I ible II. At temperatures above 350 F, 


the most satisfactory heat-resistant compounds consist of 


poly F BA, a furnace black, sulfur, and an amine vulcanizing 
gent. Either stearic acid or paraffin may be added as a 
processing aid. The latter imparts somewhat better heat 
stability. Compounds have been made which withstand 
posure to dry heat, retaining about 60-80 per cent of 
their original strength after 70 hr at 350 F, as shown at 
right in Table I 
Frequently, however, elastomers in high temperature 
ce also encounter fuels, lubricants, and other fluids 
vhich materially accelerate degradation. Buna N, one of 
he most oil resistant commercial rubbers embrittles and 
icks on exposure to synthetic lubricants at 350 F, Fig. 1, 
vh poly FBA is virtually unaffected after several 
hun hours exposu Excellent retention of physica 
properties has been demonstrated by poly FBA compound 
16 





After 100 hr immer 
it 350 F, a compound reinforced 
m furnace black (SAF) retained 977 psi 
ngth, while at 400 F this dropped off to 805 psi 
likewise 


degradation is somewhat more rapid 


1 in diester lubricant 


SiO! 


on 


with a supe! ibras 
tensile stré 


ind 


Elongation, hardne compression were 
iffected. After immersion at 500 F, the tensile strength 
of poly FBA remained at 500 psi. Although immersion 


ranging from 8 to 24 hr, Table III, 
severe test of the elastomer’s lubricant 
Of particular interest is the fact that 


the volume change of the elastomer during these immer 


was less prolonged 
it still constituted a 


ind heat resistan 


sion tests amounted to only about 
oly FBA to high temperature immer 
Table IV 
ly FBA 


original physical 


2 per cent 


I'he resistance of | 


sion in other fluids is also high, as shown in 
After 300 hr 
retained vi 


immersion in a hydrocarbon oil, po 


ttually 100 per cent of its 
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_— eth eewwrverryy: *4 


FBA Extruded tubing 


Tubing with first layer of open wire braid 





Completed hose with double braid and couplings 
































Fig. 3 
lable 1V—Hot-Immersion Resistance of Poly FBA to Various 
Fuels and Lubricants 
- in » or gation 514 per cent. Following a 
en ong. erma ara ol > 
Fluid Time,|Temp,| Str, per nent ness, | Swell 200 hr soaking at room tempera 
hr F psi cent Set Dur per ture and a 24 hr water rinse, th« 
B tho t c t a 
eases: atemene Rt tensile jumped to 1,278 psi and 
Pudi the elongation dropped to 329 
jP-4 70 212 11,070 160 65 7.0 per cent 
70/30 isooctane 70] 212] s6o]}] 115 47] 21. ote —" 
bene Fabrication and Applications 
Olis and Lubricants Poly FBA can be readily pro 
Hydrocarbon oil, | 300 | 250 }1,114 | 233 16 74 0.4 essed on conventional rubber 
MIL-L-6081 A 
working machinery at normal tem 
Hydrocarbon oil, 300 300 829 119 ll 86 , ] } 
som.t.aeen A peratures. Full physical propertic 
in be developed in a 20-min cure 
Adipate ester, 265 350 750 155 x 72 0 - mia 5 
it 310-320 | A period of oven 
Polyglycol 300 350 644 106 5 5 14.0 
post cure is necessary for redu 
tion of compression set 
Successful extrusions have been 
made on a conventional rubber 
rubber extruder with a _ water 
cooled screw, slightly warm bar 
rel and Jhead, and a die heated 
to 165 I Poly FBA hose made 
properties. The low volume swell of only 0.4 per cent from tubing extruded in this manner has undergonc 
emphasizes the stability of this new type of material prelimina.y testing After extrusion, the uncured tub 
Although the low-temperature properties of poly FBA ing was covered with a double layer of stainless steel 
ire quite typical of most acrylics, the steep slope of wire braid in such a manner that the rubber was forced 
the temperature retraction curve on Fig. 2 indicates that through the openings of the inner layer, Fig. 3. After 


good flexibility is maintained almost down to the limit of 
elasticity. Most poly FBA compounds without plasticizers 
have brittle points at about zero F, although on addition 
of compatible fluorine containing oils, elasticity has been 
maintained as low as —60 F. 

One additional yardstick for measuring inertness is ozone 
resistance. Here again poly FBA is outstanding. Samples 
have been subjected to ozone in concentrations exceeding 
150 parts per million for over 30 days with no discernible 
evidence of deterioration. An unexpected property was 
found in the resistance of poly FBA to corrosive chemicals 
such After a 70 hr immersion at 
its tensile strength is 579 psi. and elon 


as fuming nitric acid. 
room temperature, 
November, 
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the elastomer was effectively locked into the wir 
l'o date the 
200 hr exposure to synthetic oil circulated under pressur 
at 400 | 

Recent developments have shown that poly FBA can 


curing, 


cover. hose has successfully withstood over 


also be coated on fabrics, including glass fiber. This opens 
up a variety of additional applications such as fuel and oil 
resistant diaphragms, bellows and protective clothing 

\ new engineering tool, therefore, has been developed 
for a variety of applications for which no rubber has been 
completely satisfactory previously. It is characterized by 
outstanding chemical and heat stability and can readily be 
fabricated into a number of urgently needed products 
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Table I—Damping Capacity of 
Material Ref. Mode of Stress 
No. 

SAE 1025 Steel. 1 Tension-Compr 
Shear 

SAE 4130 Stee’ 1 Tension-Compr. 
Shear 

Monel (67° Ni, 30% Cu, 1.4%, Fe, Tension-Compr 
1°; Mn) 1 Shear 

Magnesium Alloy J-1 (6.5% Al, 1% Tension-Compr. 

Zn, 0.2% Mn, bal. Mg 1 Shear 
Cast Iron (Meehanite GA) 1 Shear 
Duralumin 17 S-T............. 2 Tension-Compr. 
Wood—Birch—Along Grain (Sp. Gr. 

0.74, Moisture 10.9°7)..... 3 Tension-Compr. 
Compressed Plywood—Birch 1/48 in. 

Ply Thickness, (Sp. Gr. 0.87) 3 Tension-Compr. 
Paper Base Phenolic Grade XX. . 4 Tension-Compr. 
Methyl! Methacrylate (Plexiglass)... a Tension-Compr. 
Cellulose Acetate (FM 6) 4 Tension-Compr. 
Polystyrene (Lustrex 4 Tension-Compr. 











Damping capacity is important as a means of limiting the 


stresses and amplitudes of vibration in structures operating at 


resonant speeds. A practical approach is developed herein for 


analyzing and evaluating this phenomenon in nonuniformly 


stressed as well as uniformly stressed members. 


WHEN 


forced vibrations at 


A STRUT TURE is subjected to 
1 frequency Cor 
responding to the natural or resonance 


frequency of the structure, a small 
exciting force will induce large vibra- 
tory inertia forces, and thus cause 


severe stresses in the members. Neglect 
ing energy losses by air damping and 
those absorbed in the base of the 
structure, only the damping capacity 
of the stressed material of the struc 
ture can keep the amplitude of these 
vibrations from increasing indefinitely 
A material with high damping capac 
ity is therefore more effective in limit- 
ing resonance vibrations than a low 
damping material. However, a simple 


164 


comparative list of relative damping 
constants alone is of little value to the 
designer other factors such as 
fatigue strength, modulus of elasticit, 


ind stress distribution also plays a 


snice 


part in determining the “resonance 
strength” of a material. 

When the source of vibration has a 
limited natural frequency range, it is 
possible to design a machine so that 
ill natural frequencies are either above 
or below this range. In most applica- 
tions, however, the exciting frequen 
cies cover such a wide range that it is 
impossible or impractical to avoid all 
structure 
itself must have the strength to with- 


resonant frequencies. The 
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stand resonance excitations by taking 
advantage of the damping characteris 
tics of the materials 
[he basic definition of damping 
capacity of materials is the energy 
in.lb) absorbed by one cubic in. of 
material as it undergoes one complete 
cycle of stress. For a large number of 
common structural materials, damping 
capacity increases with stress accord 
ing to the following exponential rela 
tionship 


D JS* i 
ests have established that exponent 
n is equal to 3 for many common 
metals (Ref. 1), while it is approxi 
mately 2.3 for several plastics (Ref 
+). Some materials have n values con 
siderably larger than 3, and others 
under certain conditions, cannot be 
represented by Eq (1 (Ref. 7 
and 8). 

Many factors may affect the damp 
ing characteristics of a material such 
as: (1) Frequency of cyclic stresses; 
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Common Materials 


(D = Energy absorbed in.-lb per in.* of stressed material per cycle of stress) 











Reversed Stress, psi. 
200 400 600 800 1000 1500 2000 4000 6000 8000 10,000 15,000 20,000 30,000 40,000 
0.026 0.050 0.17 | 0.40 | 1.35 10 
0.026 | 0.089 0.21 0.41 1.38 3.3 } | 
0.043 0.145 0.3 | 1.1 2.8 
0.044 0.102 0.20 0 68 | 160 | 5.4 | 
i 
0.04 | 0.135 0.32 1.1 2.6 
0.041 0.097 0.19 0.64 1.52 5.1 
| 
0.035 | 0.12 0.28 0.55 | | 
0.031 | 0.25 | 0.84 
0.083 | 0.28 0 66 1.3 44 | 104 | 
0.115] 0.272] 0.575] 1.77 
] 











0.003 | 0.008 | 0.015 | 0.051 0.12 0.40 0.96 
0.004 | 0.010 | 0.019 | 0.064 | 0.15 0.51 1.22 
0.005 | 0.0085} 0.015 0.04 0.075 | 0.19 
0.011 | 0.053 | 0.13 0.26 0.43 . . 
0.022 | 0.0 5} 0.23 0.40 0.68 aa 
0.01 0.025 | 0.045 | 0.08 0.20 0.40 





















































heat treatment and grain size; 
g 


wi tv 


( temperature of operation; and 
(4) previous stressing or stress _his- 
tory. 

Some of these have little effect on 
other mechanical properties, which 
make it necessary for the designer to 
use damping data obtained on a mate 
rial which is identical to the one he 
will use in his structure. The most 
difficult factor to evaluate is stress 
history. For example, the damping 
capacity of mild steel may increase ten 
or twenty times as a result of repeated 
stresses exceeding +30,000 psi ten- 
sion-compression (Ref. 5), Cold-rolled 
behave in 
in Opposite manner in that damping 


magnesium rods (Ref. 6 


as the metal is stressed re 
In both of these materials, 
damping eventually reaches a stabil- 
ized_ value further 
stressing causes no changes. It is there 
fore suggested that stabilized values be 
used rather than those based on pre 
unstressed material, although 


decreases 
peatedly 


bevond which 


viously 
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each problem must be studied sepa 
rately 

Some typical damping capacities ar 
presented in Table I. For metals, val 
ues are given for both tension-com 
pression stressing and shear stressing 
Shear stresses result in considerabh 
more damping energy than tension 
compression stresses 

These data listed in 
obtained 


tests in which th« 


lable I w 
under, sustained vibration 
entire volume of 
the material was subjected to the sam« 
uniform cvcle Most data 
technical lit 


non-uniformlh 


loading 
that appears in the 
ture is obtained on 
stressed members such as solid bars in 
torsion or solid beams. Such methods 
values that 
damping over a range of stress from 


give average represent 
zero to the maximum value indicated 
Considerable care must therefore b« 
used in evaluating data before they ar 
used to calculate strength or load ca 
pacity of a member or structure 


before proceeding with the design 
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SYMBOLS 


D = Damping capacity, in-lb per in.’ 
per cycle 

S Repeated or alternating stress 
amplitude, applied to the entire 
volume of stressed material, in. 


ji, n Material constants relating to a 


particular mode of stress 
N = Frequency of vibration, cycles 


min 
V Volume of material under stress, 
in.* 
Ss Maximum stress at resonance, psi 
E Modulus of elasticity, psi 
é. Resonance excitation with ampli 


fication ratio of unity, psi 


POWER ABSORBED TO STRESS 
MATERIAL REPEATEDLY 


It has been a common practice to 


disregard energy losses due to damp 


ng of the stressed material. However, 
when power is expensive or its supply 

limited, this pract 
I 1. With valu 


ice cannot be justi 
s of D from Table | 
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Fig. 1—Power absorbed to stress a unit volume 


of material plotted as a function of damping 


capacity D and 


frequency of 


excitation. 





5, 
“ht 





Nn b oo @ 


= 





o ©; 


Power Absorbed by Domping, hp/in? 


Db 





Heot 


0.005 




















N, 
ower loss can be calculated as 
DN JI 
HP - 2 
396.000 
Ihe corresponding heat } dis 


is obtained 


ipated in BTU per minut 
by multiplying hp values of Eq (2 
by 42.4. The horsep wer and heat 
ibsorbed by damping for various val 
ues of D and N are plotted in Fig. 1 

Example 1: Determine the ] 
needed to stress 100 pounds of 


€ powe!l 
SAI 


1025 steel 4,000 times per minute at 


+ 30,000 psi. Solution: The volume 
stressed is 350 cu in. From Table I, D 
1.35. From Fig. 1 or | q (2) the 


required hp is 4.8, equivalent to heat 
dissipation of 203 BTU per minute 
thi 


If the design stress in member is 


1606 





6 8i000 


cycles /min. 


reduced to +10,000 psi by using 
three times as much steel, the hp will 
be reduced by a factor of 3° 


qual to 9, since n is equal to 3 fo 


which 1S 


this material. In this application, only 
iDout 4 hp would be absorbed 


RESONANCE STRESSES IN 
UNIFORMLY STRESSED 
MEMBERS 


In a uniformly stressed structure 


there is a definite relationship between 


th resonance excitation, the maxi 
mum stress, and the damping capac 
ity, assuming that damping in the 
material is the only source of energy 
ibsorbtion. One form of this rela 
Pi 


Absorbed by Damping, Btu/in® 





f Exciting force + F 


f 





Vibrating 
mass M 











eg —-- HM, e/astic member 
under stress 


- A-orea 











0, 
A 
A 


Stotionary base 


fm *Excitation = £ psi 





Vibrating 


~~ 
é Yj moss M 











Wt --- K, elastic member 
\\ under stress 


‘— A-oreo 


YM 


Vibrating bose 
2 @* mox. occeleration 











fm = Excitation M9 psi 
Fig. 2—Problems relating to damp- 
ing capacity can involve two types 
of resonance excitation. In (A), 
vibrating mass is mounted on a 
stationary base. In (B), base vibra- 


tion must be taken into account 


nship is as follows 


. Df ‘ 
—- 3 

If the material satisfies Fg (1 

J S.* | 

1 
Iqs ind (4) were derived for 
members under tension-compression 
tresses. However, if FE is replaced br 


the shear modulus G, and damping 


ilues under shear stressing are 


sub 
tit ited for D ind I, these equations 
TC ilso \ ilid fo! 


tre SSCS 


uniform = shear 
The significance of “resonance ex 


itation” or simply “excitation” in 
bration problems, can be explained 
In Fig. 2(A 


f two important case 


NX ] 
OV CIID hy 


st 
+ 
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A~SAE 4/30 stee/, annealed 1000 
B-SAE /025 steel 800 
C—Mogresivm olloy J-/ 













D—Cost iron-M eehonite 600 
E~Durol /7S-T 

F —Compressed plywood 
G—Polystyrene 400 


H—Polyviny/ chloride 300 


|—Plexigioss 





























100 
o 
a 
x 
“. 
ca 
2 
a 
c 
4 
S 
2 
w 
a 
— 
< 
t=] 
c 
° 
a 
e | 
i 
Estimoted Fatigue Strength | 
| j 
ee i 
2 3 a 5 6 
200 1000 Sm 10,000 
Maximum resonance stress, psi (tension-compression) 
"ig —Resonance excitation vs stress for members of different materials uniformly stressed in tension and/or com- 
Fig. 3—Reson tation tress f bers of different material formly st lint and/ 
pression. Similar charts can be drawn for shear. Such curves are useful in finding the area required to limit 
stress to a specified value or, conversely, to find whether or not a given member is safe (see Examples 2 and 3) 
stressed member K, which is the only iency of the system, the actu t t t t iplification 
source of damping in the system, sup 1K very nearly equal to f,,. At, « xcitat t f t 
ports a rigid mass M, which is sub ir resonance, the actual st S f 
jected to a repeated force of amplitude many times greater than f,,. In pr , 
+F, pounds. The lower end of K is _ tice, excitations as in Fig. 2/A ( ‘ 
ttached to a rigid heavy | which produced by unbalanced shafts rotat . 
| ’ , " 
is stationary. The excitation f,, is ca ing at high spee ulsating ¢ ( 
; , : 3 ; +} ‘ Av! 
ulated as the st which would exist fluid pressu 1 ivnam flutt , { 
n tH i 
n K if force F were transmitted with ind ila phenomen . 
ict xampk I em 
ut resonan moblif t that 
Ih tem ve g 2(B | | B ist ts « 
} milar ma \J tr¢ d m it t ) t t k 
{ K. but the excitations are pro | latform t] 
ibrations f the he bas« {) .’% t ! 
where A ross-sectional area of K itisfactory method yf measurin hich t mitted to tl tran 
} * . , , = , 
This value f.. is a measure f the these vibrations is by the maxin n tem 
magnitude of the vibration excitation cceleration 1) of the b Onc | +) a tt 
ind does not depend upon the mate iwain, the excitation f t t | hicl pplic ’ to w 
rial of member K. At frequencies con- that would exist in K if th brat I t 1 memb under ten 
siderably lower than the natural fre vere transmitted through the stru t but nilar 
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TABLE Il—Damping Ratios and Resonance Excitation Ratios 


(For non-uniformly 


























stressed members in tension-compression) 

















excitation of +1260 lb. Solution: The 


citation — stress f 1260/3.14 
400 psi. From Fig. 3, this corre 
ponds to a maximum stress of 


+ 10,000 psi. Such a resonance excita 












Mode of Stress DD ft tion is safe, since it induces stresses 
7 which re less than th fatiguc 
Linear Stress Variation strength of the material 
a a ~ " 
1 1 Although Fig. 3 includes only a 
Force General 2 a a ; 
Case few materials, it also indicates certain 
n—2 . 
~v-. a a a trends: Materials such as cast iron 
i | ~~ eas : 1 m— 4) * loge — ’ 1 
wef j an. a a steel and plywoods, for example, are 
j - uperior to aluminum and plastics for 
j - a 7 )? . 
| \ o,=Mox seodin n=3 n = 2.3 n=3 n= 2.3 resisting resonances. The damping of 
 ” oreo * ; nal ly hich hut Phic i 
— 0.1 0.018 0.034 0.392 0.725 lastics is relatively high it this 1 
a - 0.2 0.067 0.107 0.496 0.794 ffset by a low fatigue strength and 
. 0.4 0.229 0.305 0.655 0.875 ewe glactto ‘enmiiles it therefor 
Prone 0.6 0.45 0.532 0.78 0.922 : . ; ic cotene 
0.8 0.71 0.78 0.90 0.970 necessary to evaluate all factors when 
" m ng one mat 1 with anoth 
Quadratic Stress Variation 
a a 
- 1 1 
» General 3 a a 
Case : 
+ . 2n—3 e \ " 
‘ie a, } l 2n 3)(1 = ) RESONANCE STRESSES IN 
\ . “2 . + + + . y ale . 
\ NON-UNIFORMLY STRESSED 
Mox rit: n=3 n = 2.3 n=3 n 2.3 MEMBERS 
[ woponZ.\ 0.1 0.001 0.002 0.365 0.677 r 
| I | iT ms and 
a 0.2 0.008 0.014 0.414 0.721 o we Cee Oe ee 
: 0.4 0.064 0.099 0.52 0.802 num stresses calculated in the pre 
+ roree ¢ ¢ ).65 0.875 } 
06 0.216 0.295 0.09 875 ceding section are ideal values that 
0.8 0.512 0.586 0.81 0.938 ‘ 
re ipply only when the entire stressed 
Stress Discontinuity ume of the member subjected to 
L a L a : eed at 
unifor stress cvcl ct struc 
General L a L a ' ot tre ' ia 
Force | Case ture rarely satisfy this condition 
, Ly a L a Methods for calculating resonance 
Smal! L = L 7” tresses in nonuniformh stressed 
L > 7 , 
' oreo member har been cently deve 
a:/as* 2 2.3 
a/a n 3 n a n 3 n 3 ned by Lazan (Ref nd Cochardt 
| corge _ e 1 
- > — ran Ie chy 
Le 02 —»}_ area 0.1 0.092 0.095 0.92 0.95 Ref S Non-uniformly — stressed 
" 0.2 0.173 0.187 0.83 0.93 members not a trone as un 
. 0.4 0.331 0.372 0.83 0.93 } , } 1 
~ . = z formly stressed memb« in withstand 
Arce | 0.6 0.51 0.568 0.85 0.95 
0.8 0.73 0.775 0.91 0.97 ig resonanc excitations becaus { 
= . caieanapete takes relative mall xcitations t 
at" L 1 Teauce the ime maximum stres ( 
qual excitations produce larger max 
num  stress¢ The lightly stressed 
yortions of such members have les 
lamping | 1d are theref ] 
plots can be prepared for shear forces as high a 1000 Ib. The f fect ) limiting the an 
tress The shaded portions of each quency of these rm peated forces va brati ih eduction of nan 
curve represents the estimated fatigue ver a wide range so that resonan trength in non-uniform] tt | 
trength of the particular material as imnot be prevented. It is requ mb¢ depends upon tl le of 
id on the stress axis S At excita to find the area this bar must h tressing, as well as on the damping 
tions which result in stresses smaller to limit the stress at resonan t tress properti the materia h 
than those in the shaded regions, ther 30,000 psi. Solution: From |] 3 xponent n in Eq (1 
is little or no risk of resonances causing  S,, of +30,000 psi corresponds to an ‘ables II. Il] and IV ¢ 
tructural failures. More severe excita excitation of +630 psi for this mat f damping id lance ex 
tions than those indicated by the rial. The required area of the ba tations in non-uniform] tressed 
shaded regions, may cause damage or _ therefore 1000/630 1.58 sq in memb under mod of 
failure, if applied often enough tt ng. The Ire 1 In 
Example Given a tension-com mless rat D/D,, and f/f 
Example \ tension- mM pt yn pression cast-iron member 2 in. in dia D is th ige damping energ 
Dat f SAI 1025. steel support i material D in Fig. 3) calculate th n nif nl ty 1 men 
cight which is subjected to repeated maximum st ( lbva an 1D the dam o 4 
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corresponding to the maximum stress 
in the member. Similarly, f is the res 
onance excitation in the non-uniformly 
stressed member corresponding to the 
maximum stress in the member, while 
f,, is the excitation of the uniformly 
stressed member 

These tables list general values of 
D/D,, and f/f, in terms of n and 
proportions of the member and spec 
ic numerical values for n of 3 and 
2.3. However, it must be noted that 
the data apply only when the inertia 


roree of the tressed members are 
small in comparison to the inertia 
forces of the vibrating masses sup 
yorted by these stressed members 
Mathemat expressions for evaluat 


ng D/D,, and f/f, ar 


mvt SS 
( 


where S t n element dx dy dz 
ind limits of the tripl tegration are 
those n t fi th tressed 
lum 
Ratios D/D ire useful in calcu 
lat ng tl p i bed by non 
iniform t members. Depend 
ng on th tres listribution, and 
exponent n, these rat re appre 
iably less than one, which mav be of 
mportan n design where the powel! 
due to damping must be limited 
I'he excitation ratios f/f,, are alw 1yS 
than | hen the damping ex 
ponent ' ter than 2. This par 
ticular f nm represents pure 
scous damping 1 which il] values 
f f/f, a qual to | luis means 
that respective of the sti distribu 
tion, th an xcitation for a 
given st ilw t ime. Except 
r mat 1d xtremely lov 
tress¢ vhich a f no engineering 
significant no real members are ex 
pected to follow this viscous damping 
law. Values of n are always greatet 
than 2, usually near 3, and even higher 


for some high temperature alloys 


lable II gives data on three types 
of tension-compression members. In 
one, the cr tional area increases 
linearly along its length. In the sex 
ond, the area increases a rding to a 
quadratic function. The example given 
s a frustrum of a circular cone, but 





No ember 














TABLE Ill—Damping Ratios and Resonance Excitation Ratios 


(For bending members shown in Fig. 4) 









Stress 
Distribution 


Case 1 
Uniform 
Bending Stress 


Variation 


Case 3 
Quadratic 

Stress n 
Variation 


Rectangular Section 


Case 1 | 
Uniform 
Bending Stress 


tion 


Case 2 
Linear Stress | (p 
Variation 


Case 3 
Quadratic 

Stress n 
Variation 


Round Sex 








Case 2 1 
Linear Stress ( 
n-+1 


D/D, 


General Case n=3 


0.062 





1 0.036 


0.17 


? 0.042 





1 0.024 





n=2.3 General Case 


0.33 


3 
? 
0.092 ( adi ) 


0.054 n+1)(2n+1 
12Z 
0.066 


20Z 
0.039 n+2)(2n+1 





f/ fm 



















0.75 0.91 


0.56 0.83 


0.53 0.81 


0.68 0.88 


0.51 0.81 














nN 








TABLE IV—Damping Ratios and Resonance Excitation Ratios 


(For members subjected to non-uniform shear stresses) 















Stress Distribution 
Solid Round Bar 


in Torsion 


Round Tube in Torsion 





Tubular Shear Mount 


Gereral 
Case 


General 


Case 


0.6 
0.8 


General 
Case 


0.1 
0.2 
0.4 
0.6 


0.8 


0.404 
0.417 
0.471 
0.576 
0.746 


0.018 
0.067 
0.22 


0.45 
0.71 


(Gs) 

n+2 

1 € 

\ # ) 

| n 2.3 n 3 

0.47 0.80 
0.484 0.802 
0.543 0.812 
0.646 0.848 
0.796 0.912 


n 2.3 n 3 
0.034 0.392 
0.107 0.496 
0.305 0.655 
0.532 0.78 
0.78 0.90 



























0.93 ' 
0.932 
0.936 
0.952 
0.973 


0.725 
0.794 
0.875 
0.922 
0.970 
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other 


[he 


any conical section would also 
ipply third a dis- 
continuity at its midpoint, the sections 
on each side of the discontinuity being 


iniform 


member has 


Ihe stress concentration at 


the discontinuity has been neglect 
but unless a smooth fillet is provided 
this cannot be justified in practice 


A tension- 
a frustrum of 


Example 4: ym pression 


member is i cone, with 
ind is made of 


ilculate the 


I; l in., = 5 in. 
ist iron. ¢ 


resonance ex 


citation force needed to produce a 


maximum stress of +10,000 psi 
Solution: Since r,/r, = 0.2, from Table 
II, f/f,, = 0.414. From Fig a stress 
¥f +10,000 psi corresponds to f,, 0 
+00 psi. The excitation in the actua 
structure, f = 0.414(400 +166 psi, 
ind the excitation force is 166( 3.14) 

520 lb. In Example 3, it was 
found that 


ne 


‘ 
] 
i 


a uniform cylinder of the« 
irea as the minimum area ¢ 
member requires an exciting force of 

1,260 lb, to induce the sam« 
stress. It from these 
data that the cylinder represents a fat 


maxX! 


mum is evident 














of f/f,, is 0.56. In Fig. 3, for material 
B, the excitation f,, 300 psi when 
+ 20.000 psi. 


the resonance stress is 


I'he excitation f = 0.56( 300 168 
psi, corresponding to +2400 in.-lb 
Ihe section modu 
of the section is 14.3 in.*, and the 
a side of 4.4 in 


In evaluating resonance properties 


bending moment 
lus 
square has 


f circular beams, it is 


necessary to 
integral “Z” for 
and particular values 
it the bottom of the tabk 


beams are 


definite 


general 


evaluate 
which 

ire given 
Circular not as 


rectagular 


strong as 
beams in _ resisting 


the 


number 


reson 


ince excitations; rectangular 
of highh 


r example, for mate 


beams have a lai 
ia 


rials with n equal to 3, the strength of 


gel 


stressed fibers 


circular beams is 10 per cent less 
Che difference is onl 3 per cent when 
n = 2.3 

lable IV give damping ratios and 
xcitation ratios of some memb¢ 
under shear stresses. Solid shafts 
torsion, as well as tubes of various 


thickness in torsion are listed, together 








how that the 
exciting torque for a 


Similar calculations 
responding 


solid shaft 2.5 in. in diameter is 
+1620 in.-lb, which is a relatively 
small increase considering that this 


olid bar weighs almost three times as 
A solid bar of 1.5 


n. diameter weighs as much as the 


much as the tube. 


tube, requires a torque of only +350 


in.-lb for the same resonance stress. 
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: General Motors Corporation +) to uranium Atomic No. 92 n th hine sh n | ['] 
Detroit, Mich which are at all practi il for consid neasures X 1 I 
SELECTION OF MATERIALS with suit- eration as bearing materials. The nor in in itact with th tating steel 
ible non welding characteristics has metal. carbon. can be added to th lisk iown. The an f cor 
become more challenging with the list because of its manv bearing us rgence between test bearing and disk 
widespread adoption of heavier loads, in the form of gr iphite. To determin was half a degree. Disk speed w 
faster speeds and higher temperatures, the relative merits of these 38 mate: 5,400 rpm, and the average sliding 
particularly when coupled with re- ials in regard to their resistance t velocity 4,640 ft. per minute 
duced flow rates of low-viscosity oils. scoring, each was run under pat Lubrication was provided by a 
Of the 92 naturally occurring ele- _ tially-lubricated conditions with 1045 stream of kerosene directed on the hul 
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Scoring Characteristics of 


Bearing Metals 


arch of 38 elemental metals which were tested against steel. 


In designing parts such as bearings, bushings, piston rings, shaft seals, and gears, the 
key problem is to select materials that will run in sliding contact without scoring, 


galling, seizing or otherwise welding together. Reported here are the results of an 
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Slider bearing 


Fig. 1—Test rig for determining score resistance of various ele- 
mental metals consists of stationary slider bearing holder and 
rotating 1045 steel disk. Stream of kerosene directed at disk hub 
supplies partial lubrication between slider and disk. 
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of the disk at a flow rate of about 
10 cu. in. per min. Electrical resis 
tance measurements made across the 
kerosene film showed that metal-to 
metal contact occurred at all loads, in- 
dicating lubrication was only partial, 


at best. 


Test Results 


lable 1 summarizes the principal 
results of the tests. The score resis 
tance ratings are defined as follows 
in terms of an elimination procedure 
involving testing under three different 
loads of increasing severity. 

Very Poor—Elements with this 
rating ‘failed the first and least severe 
test in which the load was increased 
uniformly from zero to 300 Ib in about 
one minute, 

Poor—Elements with this rating 
passed the first test but failed the 
second test in which the load was held 
constant at 300 lb for one minute. 

Fair—Elements with this rating 
passed the first two tests but failed 
the third test in which the load was 
held constant at 500 Ib for one 
minute. 

Good—Elements with this rating 
passed all three tests 

Performance of the various metals 
was generally consistent. The greatest 
variation in performance was exhibited 
by copper which in some tests rated 
high in the “Fair” class and in other 
tests rated low in the “Poor” class. 
Cadmium rated “Good” in some 
tests and “Fair” in others; however, 
the variation was small, and it is 
thought that cadmium is actually a 
consistent metal, rating between 

Good” and “Fair.” With these ex 
ceptions, all the metals performed in 
1 consistent and reproducible manner. 

Fig. 2(A) shows the appearance of 
1 “Good” bearing and its disk after 
testing. The bearing metal is anti 
mony. The only evidence of sliding 
contact is the polished edge of the 
bearing where it has been in contact 
with the disk, and the corresponding 
polishing of the disk along the circum 
ferential track of contact with the 
bearing. Microscopic examination of 
the bearing and disk reveals no evi- 
dence of metal transfer either from 
the bearing to the disk or vice versa. 

By way of contrast, Fig. 2(B) shows 
the appearance of a “Very Poor” 
bearing and its disk after testing 
Here the bearing metal is zirconium 
Both bearing and disk have suffered 
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extensive grooving, tearing and metal 
transfer. Failure is manifested by the 
sudden stoppage of the disk resulting 
from seizure of the bearing or by the 
transfer of bearing metal to the disk. 
Rapid heating, evolution of kerosene 
vapor and smoke and, in some in- 
stances, showers of sparks and flames 
usually accompanied the latter type 
failure. 


Correlation of Score Resistance 
With Other Properties of Metals 


Table I reveals that the score re- 
sistance of elemental metals against 
steel is a well-defined “periodic” prop 
erty; all the metals possessing “Fair” 
or “Good” score resistance ratings are 


B-subgroup metals. On the other 
hand, iron and the main alloving 
metals found in steel (manganese, 


nickel, chromium, molybdenum, tung- 
sten and vanadium) are 
metals, and all such have 
“Very Poor” score resistance ratings 

Che main difference between the A- 
subgroup the 
alkali and alkaline earth metals) and 
the B-subgroup metals is in the elec- 


\-subgroup 


“Poor” or 


metals (exclusive of 


tron complement; the former have 
incomplete or unfinished shells of 
electrons while the latter have com- 
plete shells. This does not refer to the 
outer or valance shell, but to the last 
and next-to-last inner shells. 

As a consequence of their electronic 
incompleteness, two \-subgroup 
when 
to form atomic junc 


metals might be expected, 
rubbed together, 
tions that tend to wipe or smear, ra 
ther than break cleanly when sheared 
apart. When a B-subgroup metal is 
rubbed against an A-subgroup metal, 
it might be expected that the atomic 
junctions formed them 
would be more brittle and hence more 


easily 


between 


Thus, on 
purely physical grounds, it might be 
expected that the B-subgroup metals 
would, as a whole, have better score 
than the A 


and cleanly broken 


resistance against steel 
subgroup metals 

Table I shows that not all of the 
B-subgroup metals have “Good” score 
resistance against steel. Copper, zinc 
and gold have score resistance ratings 
“Good.” Although selenium 


and tellurium also rate onh 


less than 
“Fair,” 
they are at the top of the “Fair” class 
and fail more by extrusion under load 
than bv scoring or galling of the 
steel disk 

lhe question therefore arises: what 
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Table I—Score Resistance of Various Elements Against 1045 Steel 












































edited Hard- | Solubility, | Periodic 
Element Point, | ness, | per cent | Group Remarks 
Cc DPH 
GOOD 
Germanium (32)*| 958.5] 798.0) (Com- IVB Bearing fracture 
pound) during test, but did 
not damage disk 
Silver (47) 960.0} 31.2} 0 0004 IB Clad on steel 
0.0006 
Cadmium (48) 320 22.0} 0.0002- IIB Puddled on steel 
0.0004 
Indium (49) i55. 1.6} Insoluble IIIB Same 
Tin (50) 231. 17.7|Compound| IVB Same 
Antimony (51) 630.5} 106.8|Compound|; VB | Electroplated on 
steel; columnar 
structure 
Thallium (81) 303.5 3.5} Insoluble IIIB Puddled on steel 
Lead (82) 327.4 7.0} Insoluble IVB | Same 
Bismuth (83) 271.3 25.9} 0.0002- VB Same 
0.0004 
FAIR 
Carbon (6) — — 1.7 Delanium graphite 
Copper (29) 1,083.0} 101.4 + IB 
Selenium (34) 220.0} 39.2|)Compound| VIB Clad to delanium 
graphite back; Se 
extruded under test 
Cadmium (48) 320.9) 22.0) 0.0002 IIB Puddled on steel 
0.0004 
Tellurium (52) 452.0 Compound} VIB 
POOR 
Magnesium (12) 651.0 38.4 0.026 A 
Aluminum (13) 659.7 31.1 0.03 A 
Copper (29) 1,083.0) 101.4 + IB 
Zinc (30) 419.0 35.4 100 IIB 
Barium (56) 850.0) — Insoluble A 
Tungsten (74) 3,370.0} 484.0 32.5 T Sintered 
VERY POOR 
Beryllium (4) 1,280 314.0} >0.05 A 
Silicon (14) 1,420 — (4-5)? 
Calcium (20) 810 24.6) Insoluble A 
Titanium (22) 1,800 277.0 6.5 T 
Chromium (24) [1,615 910.0 100 T Electroplated on 
steel 
Iron (26) 1,535 105.5 100 T 
Cobalt (27) 1,480 339.0) 100 T 
Nickel (28) 1,455 644 .0) 100 T Electroplated on 
steel 
Zirconium (40) 1,900 121.0) 6-7 3 
Columbium (41) [1,950 73.5 12 . 
Molybdenum (42)/2,620 186.0 34 T 
Rhodium (45) 1,985 517.0 100 = 0.015 in. thick, 
brazed to silver clad 
steel back 
Palladium (46) [1,553 71 3} 100 T | Same 
Cerium (58) 640 54 Soluble - 4 
Tantalum (73) 2,850 106.0 7 T 
Iridium (77) 2,350 722.0 37.8 T 0.015 in. thick, 
brazed to silver clad 
steel back 
Platinum (78) 1,773 91.4 100 : Same 
Gold (79) 1,063 73.7 32 IB Electroplated on 
nickel 
Thorium (90) 1,845 111.3 T 
Uranium (92) 1,130 454.0) —- T 




















*—-Atomic Number. 











Fig. 2—Comparison between score resistance of “Good” bearing material 


"Very Poor 


] 


characteristic of copper, zinc and gold 


distinguishes them from the other 
B-subgroup metals as regards score 


resistance against steel? ‘The answer 
is that all the B-subgroup metals ex 
cept these three have very little solu 
bilitv for None of the 


metals in this group—silver, cadmium, 


iron other 


indium, thallium, lead and bismuth 
dissolves in the molten state as much 
1s a thousandth of a per cent of solid 
are therefore said to be 


insoluble with iron. 


iron. They 


virtually In con 
trast, 


seven per cent of solid iron; molten 


molten copper dissolves some 


gold dissolves up to thirty per cent; 


ind zine and iron form a continuous 


series of solutions and mixtures of 


olutions 


\ number of investigators have con 


luded that insoluble metals should 
have better score resistance than sol 
uble metals. Their viewpoint is that 
th number of atomic junctions 


formed between sliding metals is de 


pendent upon the mutual solubilit 
of the metals. The smaller the solu 
bilitv, the smaller the number of atom 


ic junctions, and hence the better the 
ore Unfortunately, 
there are no metals that are absolute) 
insoluble 
Five 


mon 


resistance 


B-subgroup metals—tin, anti 


selenium, tellurium and ger 
considered 
property of thes« 
metals is that they combine with iron 
to form well-defined 
Such compounds are in 
fragile and brittle—a ver 
tvpe of junction to 


between sliding surfaces 


manium—remain to be 


The distinctive 


intermetalli 
compounds 
herenth 
have 
Hence, these 
tend to have excellent score 


desirable 


met ils 
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antimony (A), and 


zirconium (B), is easily discernible on surface of 1045 steel disks. 


csistance against ferrous materials 

The foregoing analysis can be sum 
marized by the following generalized 
statement: the onlv elemental metals 
that have 
igainst steel are the B-subgroup metal 
that are 
or form intermetallic compounds with 
All other elemental metals have 


poor score resistance against steel. 


satisfactory score resistan 


either insoluble with iron 


Iron 


Application to Design Problems 


Experience has shown that the best 
metals will and gall 
when the operating conditions are 
sufficiently Hence, the de 
signer’s first concern in designing slid 
should be to make the 
operating conditions as favorable as 


bearing score 


severe, 
ing parts 


possible 

Che ideal operating condition is to 
have a fully pressurized circulating oil 
But with such a system, pro 
must be made for 
quantities of oil. This 
complication and expense of oil reser 


svstem. 
vision handling 


involves the 


voirs, pumps, plumbing, slingers, seal 
ind related components and som 
times leads to dangerous over-simp] 
selection of 
systems 


fication in the ecmpo 
nents:of oiling 

Even with good lubrication, metal 
to-metal 
starting 
momentan 


contact tmav occur during 
ind stopping, when carrving 
other 
To avoid trouble under 
these conditions, the use of material 
with “Good” 


recommended 


overloads, and at 
critical times 


score resistance ratings 
These “Good” ma 
terials, as noted, are germanium, silver 
cadmium, indium, tin, antimony, 
thallium, lead and bismuth 


4 
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E:xcept for germanium, all of these 


metals have been used to a greater 
or lesser extent in bearing applications 
Insofar as mechanical properties ar¢ 
concerned, germanium is similar to 
glass It tends to shatter when 
handled roughly, is difficult to fabri 
cate by the usual shop methods, and 
costs about $300 per pound. As a 
result, germanium will probably find 
only limited application as a bearing 
material. Even so, its good score resist 
ince, high melting point and great 
hardness may make it the ideal ma 
terial in special applications 

Silver nearly satisfies the require 
ments of a universal bearing material 
a high 
melting point (1,760 F), and has hard 
without 
quently it can be used at temperatures 
ind loads far greater than the other 
metals on the list 
high 


erate 


It has good score resistance, 


ness brittleness. Conse 


In its disfavor are 
and limited abilitv to tol 
extraneous 


cost 
foreign materials 
Fabrication is usually accomplished by 
electroplating or silver soldering. ‘The 
generally dia 
mond bored to give a smooth surfac« 


finished bearings are 


Antimony is similar to silver in that 


it has a fairly high melting point 
1,166 F) and is quite hard. How 
ever, it lacks the ductility of silver and 


is difficult to fabricate. It can 
be plated on steel or other strong back 
ing metal for bearing applications 


hence 


cadmium 
indium, tin, thallium, lead, and bis 
muth 


The remaining metals 
melt 
ng points (ranging from 310 F for 
indium to 621 for lead) and lack of 
hardness. For all practical purposes, 
they may be considered as possessing 


are characterized by low 
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zero yield point. They can be hard- 
ened by additions of other metals 
(antimony and calcium act as hard 


eners in lead), 


but the hardening 
effect is negligible at temperatures 
above 200 F Additions of other 
metals improve resistance to corrosion 
by organic acids in lubricants. 

Che soft metals should be used in 
thin layers firmly bonded to a back 
ing of steel or other strong metal. In 
general, the thickness of the soft metal 
should vary inversely as the load. For 
bearings carrying steady loads on the 
order of 1,200 psi, 0.005 to 0.010 in. 
is satisfactory. In this case, the thick- 
ness of the soft metal is determined by 
how thin it can be bored without 
breaking through to the steel backing 
For bearings subjected to dynamic 
loads on the order of 2,500 psi or 
greater, layers 0.001 in. thick or less 
are used. The easiest wav to obtain 
such thin layers is by electroplating 

The surface finish of a soft bearing 
metal is not critical because the metal 
will burnish smooth during operation. 
However, the 
whether it be some 
other strong metal should be smooth 


material 
steel, bronze o1 


underlving 


Commercial Bearing Materials 


Although the aforementioned tests 
were carried out with clemental 
metals, the results are applicable to 
many materials that are commercially 

Such 
(1) ele 
2) mixtures of metals, 
ind (3) solutions of metals 

Materials of the first tvpe generally 


important as bearing materials 
materials are of three types 
mental metals, 


suffer from low vield strength and 
must therefore be used in thin lavers 
reinforced by a strong backing. The 


exception is silver, which is sufficienth 
strong at room temperature to serve 
is a load-supporting material 


Mixtures of metals represent at 
tempts to combine the good score 
resistance of metals such as lead, tin 
and cadmium with the mechanical 
strength of metals such as copper 
ind aluminum. A tvpical example of 
such a material is copper-lead. Cop 


per and lead are soluble in the molten 
state but insoluble solid state 
Consequently, melt 
per and lead solidifies, the copper and 
lead 

phases 
fine grained and uniformly distributed, 
the resulting material will possess 


in the 


when a of cop 


segregate into two separate 


If the separate phases are 
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some of the strength of the copper and 
some of the resistance of the 
lead. Such materials successful 
only when the lower-melting constitu- 
one of the metals 
“Good” in Table I. 
Materials of the third type are 
alloys. They may be alloys of two or 
more “Good” lead 


ind tin or lead and indium, in which 


score 
are 


ent is rated as 


metals, such as 
case they also have good score resis 
Or they may be 
“Good” metal and one or more metals 


tance. alloys of a 
such as 
“Good” 
to confer 


of lesser resistance, 
the 


found 


score 
which 
(tin) 1S 


bronze, in 

constituent 

little or none of its 

resistance characteristics upon alloy. 
Babbitt, still the most 

widely used of all bearing materials, 


CaS 


desirable score 


which is 


combines the essential characteristics 
of both the second and third types 
In tin-base babbitt, for example, the 
main constituents are tin, antimony 
They to form 


a two-phase structure which has been 


and copper combine 
described as consisting of “hard pat 


soft The hard 
particles are crvstals of antimony-tin 


ticles in a matrix.” 


and tin-copper intermetallic com 


pounds, while the soft matrix is a 
solid solution or alloy of tin and anti 





3—Shaft of bearing 


Fig. 
which is 


test 


loaded centrifugally by 


location of minimum oil-hin 


up to 20,000 rpm 


54 


machine is supported 
adjustable ec« 


tnMickness a i other char 


mony. The hard particles stiffen the 
soft tin-antimony alloy while the tin 


intimony alloy (both “Good” metals 


retains the desirable score resistance 
of its constituents 
Contamination by other metals 


usually has an adverse effect on the 
score resistance of bearing materials 
Very small amounts of zinc, for ex 
ample, will rob babbitt of its good 
score resistance. Whenever the con 


taminant is a metal that forms a solu 
tion with the bearing material, it can 
ted to affect the resis 
In such a solution of “Good” 
metals, the “Poor” 

controls the characteristics 
of the alloy to a 
completely out of proportion with its 


be CXPCe SCOTS 
tance 
ind “Poor’ metal 
invariably 
resulting degree 


mcentrahon 


These examples show how the 
score resistance ratings of elemental 
metals, when properly interpreted, can 


be applied to the more complex mater 


ials used in commercial bearings. The 
bearing materials that have proved 
most useful in the past are those in 
which insoluble B-subgroup metals 
have been given the fullest opportu 
nity to function, The same principl 
will 1s a basis for the selection of 
Teal vat ils f tutu le . 


at center by sample bearing 
entric weights. Friction torque 


ve measured 











Importance of Duty Cycle 
In Selecting 


Polyphase 


Induction Motors 


How heat generated by motor losses in starting, running, plugging, and reversing is 


equated to cooling rates during running, coasting, and at-rest periods; evaluating these 


factors in selecting the best NEMA type for a desired machine cycle. 


J. G. ROSSWOG 
A-c Design Engineer, 


Reliance Electric & Engineering Company 


BECAUSE STARTING, stopping, running, and reversing loads 
vary widely in different types of equipment, standard 
electric motors are supplied in several torque classifications. 
Selection of the best motor for a given application 
requires evaluation of the duty cycle—frequency of start 
ing, variation in running load, reversing or braking opera 
tions—imposed on the motor by the machine in which 
it is used. Duty-cycle analysis for an electric motor must 
take into account conditions determined by the design 
ind use of the driven machine. If the machine is to be 
started as frequently as once a minute, if the inertia of 
the machine load exceeds that of the motor, or if stoppiag 
time is limited, the motor designer should be consulted 
since correct application of motors requires close coopera- 
tion between machine builder and motor design engineer 
['o determine which motor will do a specified job, the 
motor designer must know the exact starting, braking, 
reversing, and other requirements listed in Table I. 


Starting constitutes an acceleration of a mechanical 
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system composed of the motor rotor plus all moving parts 
of the machine such as gears, pulle' uplings, spindles, 
cams, et 'o accelerate a system, motor torque must 
exceed load torque. The difference in magnitude between 
as shown in Fig. 1, accelerates 


the load to practically synchronous speed of the motor 


motor and load torques, 


If load torque is equal to motor torque at any speed less 
} 


than operating, the motor will be unable to accelerate 


the load beyond that point, and the motor will run at 
that speed. Such a condition is indicated by the intersec 
tion of the dashed load-torque e with the solid motor 
torque curve in Fig. 1. Should the load torque closeh 
approach the motor to que ovel portion ot! the operating 
speed range, the :nachine will accelerate very slowly ot 
‘hang up” for that portion of the cw Such a condition 
prolongs the a lerating p iod and in cause motor 
failure. 

During complete acceleration to operating speed, losses 
in an induction-motor rot ire equal to the kinetic 
energy of the system. Comparable losses also occur in the 


motor stator. If a load is applied during acceleration, addi 
tional losses occur If a motor is started without any 
load or connected inertia the average loss during the 
starting period is 8 to 10 times the full-load loss of the 
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Table I 
Elements Which Must Be Known 
by a Motor Designer 


to Apply a Motor 








1. Complete description of the duty cycle. 
a. Number of and 


per complete 


starts, reversals, 





minute in 





stops 





cycle. 





b. Total time of operating cycle. 





c. Time machine operates at full load. 





d. Time machine operates at no load. 





e. Rate of cycling. 











Connected inertia load referred to the 






motor shaft. 






3. Whether or not the machine has a load 








applied during starting and stopping 


time. 


4. Motor speed, voltage, frequency, num- 





ber of phases, and type of motor en- 






closure desired. 


a 













motor. When the motor is connected to the mechanical 
system, the motor losses increase by the rat f the 
connected inertia (referred to the motor) to the rotor 
inertia 

If a plug stop is executed, these losses are tripled, and 


mechanical 


they 


brake is used for stopping, losses on a plug stop ar¢ 


inated, and losses on a complete reversal reduced by threc 


for a full reversal ire quadrupled. If a 


elim 
is heat in the 


quarters In both cases the losses appear 


| 
} | 
DTAKC 

During starting, stopping or reversing operations the 
ibility of a motor to dissipate its losses is low in comparison 
to its normal ability. Low dissipating ability coupled with 
high losses produces high motor temperatures. To dissipate 


+ 


these losses and bring motor temperatures within design 


limits, it is necessary to run the motor at normal speed for 
some length of time. Keeping the operating cycle simple 
ind making the connected 


NEMA m 


inertia load low is important 


itor speci itions are a guide for product 


ind motor designers in evaluating motor torques. NEMA 
specifications included below in Tables II, III, and I\ 
cover five types of motors, designated design A, B, C, D, 


differing 


ind F, 


tarting 


W ith 


break-down, and pull-up, together with specihed 


combinations of torque values for 
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Fig. 1 
torque greatly 


Comparison of motor and load torques. Motor 
torque (1) but 
approaches load torque (2) at 25 per cent of syn 


exceeds load closely 
chronous speed. If load torque is equal to motor torque 
at any point, motor will be unable to accelerate load 


beyond that speed 


imit t it ud full 
Design A t ign B ex t that the forme! 
has higher torques and his locked-rotor current 
Design B mot ; the one most frequently used for 
eneral-purpose applicatio1 Such units will serve where 
the load is relatively fix ind the required torques are 
ithin those listed in Tables I, II, and III. Full-load slip 


less than 5 ent. A typical speed-torque curve for 
de n B noror ! l | £ 2 \ 
Design C mot vh high starting torques are 
quired Full-load p than per nt \ typica 
eed-t rque irve is shown in Fig. 2(B 
Applic ition uted for design A, B, or C motors are 
rans, pump compresso onve ) prime movers, paper 
pulpers, pulverizers, and similar machin Design C units 
usually not well suited for duty-cycle appl‘cations 
Design D motors are fitted for jo where high peak 
ids occur A tvpical speed-torque curve of design D 
hown in Fig. 2(¢ Full-load slip usually falls within 
two ranges: five to eight, or eight to thirteen per cent 


\pplications which require extra-high peak demand usually 
have a flywheel system 
the motor drive the fiyvwheel while | 


neans of a clutch or equi 


in the mechanical In such cases 
ad is applied by 
ilent Punch presses and forging 
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presses represent typical exam 
ples. Other jobs for this typ« 
motor are 


machine tools in 


which rapid reversing, quick 


tops, plus high rates of output 
re part of normal operation. In 
demands 


seneral, when torque 


re in excess of thos« supplied 


by design A, B, and C motors 
design D can be used 
Design F motors have low 
torque Their primary use is 
n large fans or commercial 
hers where line disturbanc« 
t be held to a minimum. A 
peed-torque curve for a typica 
m F motor is shown in Fig 
nD 
Selecting the most desirabl 


motor from standard availabl 


vpes depends on two major r 


juirements First, the motor 
must produce sufficient torqui 
id second, motor losses and 
mperature rise must be with 
1 limits of the insulation ma 
terials used in the motor 


l'‘o show how the motor d 


mer selects the best type of 


notor, the following exampk 
llustrates the method used for 
n automatic machine tool appli 
ition. The following operating 
mditions are given by the ma 
hine-tool builder 
|. Motor: Enclosure open 
rpm, 440 volt 3-phas« 
Dutv cyck 
Starting load pi 
lig. 3 l se 
b. Run at 19 hp 
load 6 x 
Stop bv brake 2 
1. At rest. motor 
not running 6 si 
otal 15 sc 
Inertia load imposed n 
notor by the machine: 6 lb-ft 
First, a trial selection of a 
motor is made. I’rom the start 
ing load curve in Fig. 3 a De 
gn B or D motor may be used 
since both motors produce 


torque greater than that of the 
load. Since the maximum load 
is 19 hp, first trial is made with 
1 20-hp motor. Calculations are 
made for a design B motor and 
design D with five to 


cight per cent slip 


motor 
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Table 1l—Locked-rotor Torque of Single-speed Polyphase Squirrel-cage 


Integral-horsepower Motors with Continuous Ratings 


(A) The locked-rotor torques of Designs A and B, 60- and 50-cycle, single-speed, 
polyphase squirrel-cage motors, with rated voltage and frequency applied, are 
expressed in percentage of full-load torque and represent the upper limit of the 


range of application for these motors. For applications involving higher torque 


requirements, see the locked-rotor torque values for Design C and D motors. 





Hp 60 Cycles 3600 
50 Cycles 3000 
4 
34 

1 
1% 175 
2 175 
3 175 
5 150 
7% 150 
10 150 
15 150 
20 150 
25 150 
30 150 
40 135 
50 125 
60 125 
75 110 
100 110 
125 100 
150 100 
200 100 





1800 


1500 


275 
265 
250 
250 


185 
175 
175 
165 
150 
150 


150 
150 
150 
150 
150 
125 


110 
110 
100 


Synchronous Speeds 


1200 


1000 


175 
175 
175 
175 
175 


160 
150 
150 
140 
135 
135 


135 
135 
135 
135 
135 
125 


125 
125 
125 


900 
750 


150 
150 
150 
150 
150 
150 


130 
125 
125 
125 
125 
125 


125 
125 
125 
125 
125 
125 


125 
125 
125 


720 
600 


150 
150 
150 
150 
145 
135 


130 
120 
120 
120 
120 
120 


120 
120 
120 
120 
120 
120 


120 
120 
120 


600 
500 


115 
115 
115 
115 
115 
115 


115 
115 
115 
115 
115 
115 


115 
115 
115 
115 
115 
115 


115 
115 
115 


110 
110 
110 
110 
110 
110 


110 
110 
110 
110 
110 
110 


110 
110 
110 
110 
110 
110 


110 
110 
110 


105 . 
105 
105 
105 
105 
105 


105 
105 
105 
105 
105 
105 


105 
105 
105 
105 
105 
105 


105 
105 
105 





(B) The locked-rotor torque of Design C, 60- and 50-cycle, single-speed, polyphase 
squirrel-cage motors, with rated voltage and frequency applied, is expressed in 
percentage of full-load torque and represents the upper limit of the range of appli- 


cation for these motors: 





Hp 


“a 
%4 


ly 


> 


1 
1 
2 
3 


5 
7% 
10 
15 
20 
25 and larger 





60 Cycles 


50 Cycles 


Synchronous Speeds 


1800 


1500 


250 
250 
250 
225 
200 
200 


1200 


1000 


250 


250 
225 
225 
200 
200 
200 


900 


750 


225 


225 
200 
200 
200 
200 
200 





(C) The locked-rotor torque of Design D, 60- and 50-cycle, 4 


, 6- and 8-pole’ 
single-speed, polyphase squirrel-cage motors, with rated voltage and frequency 





applied, shall be 275 per cent, expressed in percentage of full-load torque, which 
represents the upper limit of application for these motors. 

(D) The locked-rotor torque of Design F, 60- and 50-cycle, 4- and 6-pole, single 
speed, polyphase squirrel-cage motors, rated 30 horsepower and larger, with rated 
voltage and frequency applied, shall be 125 per cent, expressed in percentage of full 
load torque, which represents the upper limit of application for these motors. 


Pull-up Torque of Single-speed Polyphase Integral-horsepower Motors with . 
Continuous Ratings 


With rated voltage and frequency applied, the pull-up torque of Design A, B and 
C single-speed motors is not less than 70 per cent of the locked-rotor torque listed 


in par. A above and in no case is less than the rated full-load torque. 
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Table I1I—Break-down Torque of Single-speed Polyphase Table [V—Locked-rotor Current for 
Squirrel-cage Integral-horsepower Motors with Continuous Three-phase Integral-horsepower Squir- 


; : -cage Inducti otors 
Ratings, Designs A, B, C and F sel-cage oGen Beets 
The locked-rotor current of single-speed, 3 


The breakdown torques of Designs A, B, C and F, 60- and 50- phase, constant-speed induction motors, -when 
cycle, single-speed, polyphase squirrel-cage motors, with rated measured with rated voltage and frequency im 
voltage and frequency applied, are expressed in per cent of full-load pressed and with rotor locked, shall not exceed 
torque and represent the upper limit of the range of application for the following 


these motors: 





3-PHASE, 60-CYCLE MOTORS 















































= P s AT 220 VOLTS* 
reakdown Torque, 
Per Cent of Full-load Torque Hp Locked-rotor Current, Amperes 
Hp a —_ " Designs B,C, and D Design F 
(60 and 50 Cycles) 
Design Design Design Design 1 or less ro 
A B Cc F 174 35 
2 45 
—— = = 3 60 
5 90 
4 900-750 250 The 120 
Lower than 750 200 10 150 
15 220 
% 1200-1000 275 20 290 
900-750 250 25 365 
Lower than 750 200 30 435 270 
40 580 360 
1 1800-1500 300 50 725 450 
1200-1000 275 60 870 540 
900-750 250 75 1085 675 
Lower than 750 200 100 1450 900 
125 1815 1125 
114 3600-3000 275 150 2170 1350 
1800-1500 300 200 2900 1800 
1200-1000 275 y 
900-750 250 * Locked-rotor current of motors designed for 
Lower than 750 200 voltages other than 220 volts shall be inversely 
proportional to the voltages. 
; 3600-3000 = 250 t 24 amperes per horsepower 
1800-1500 & 275 
1200-1000 2 250 3-PHASE, 50-CYCLE MOTORS 
900-750 Q 225 AT 220 VOLTS* 
Lower than 750 5 200 
= Locked-rotor Current, Amperes 
3 3600-3000 E 250 Hp 
1800-1500 2 275 Design B 
1200-1000 7 250 225 a oe 
900-750 s 225 200 1 vr] less 
Lower than 750 ‘a 200 1 2 40 
> 2 50 
& 3 70 
5 3600-3000 . 225 - 105 
1800-1500 225 200 71 140 
1200-1000 Q 225 200 ; hen 
900 750 ~ 225 200 od nto 
Lower than 750 & 200 1S 235 
20 335 
714 3600-3000 215 25 420 
1800-1500 215 190 re 300 
1200-1000 215 190 < ove 
900-750 215 190 2 SS 
Lower than 750 200 60 1000 
75 1250 
10 3600-300 200 100 1670 
1800-150.) 200 ©1190 125 2090 
1200-1000 200 + ©=:190 150 2495 
900-750 200 190 200 $335 
Lower than 750 200 
* Locked-rotor current of motors designed for 
15-25 All Speeds 200 190 voltages other than 220 volts shall be inversely 
30 and larger | All Speeds 200 190 135 proportional to the voltages. 
+ 28 amperes per horsepower. 
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From this point on the data comes from 


the motor de 


signer’s file 


MOTOR DATA 
1 


Frame size 








single start in the 15 second period is sufficient to cause 
the motor to overheat. It is important to keep all stops, 
starts, or reversals to a minimum to reduce motor losses 
lor example, if a brake were not used on the above 












































same for both B and D 364 - 
machine and a plug stop was made by the motor, the 
2. Rotor inertia (WK*) for this frame 6 Ib-ft . - 
loss for such a stop on a Design B motor would be 58,200 
3. Dissipating ability for 40C rise ci 
hbo : watt-seconds, and on a Design D motor 49,500 watt- 
a. Continuous 2900 watts ; 
b. At rest 800 watts seconds. This loss is greater than that of the entire cvcle 
Average during start or stoy 2900 1933 watts lhe expec ted temperature ris would be 
DUTY CYCLE CALCULATIONS Design B Design D 
Design B Design D 
1. Motor loss for a complete 
{ 
start, watt-sec 0.0005 WK Rpm 0.000425 WK? Rpm 89,180 40) 128 C —_ U Ll6 C 
19,400 16,500 28,000 7 28,000 
For 19-hp load 
1. Motor efficiency, he inclusion of a plug stop thus almost triples the tem- 
—— - ” perature ri 1 makes tl vel ssible t t 
I S - Sl! ») TI 
i ee 12 15 per re © and makes le CyCie Npos i tO mec 
watts 19 +6 1,930 19 6 X- 2,500 Che original cycle, using a brake, must be modified 
88 5 : 
3. Loss per cycle, watt-se to meet the allowable rise. There are two possible solu 
a. Starting 19.400 16,500 tions 
b. Running, 6 sec 1,930 6 11,580 2,500 6 15,000 1] - 
1. Revise cycle to allow motor to run idle 5 seconds 
Total 30,980 31,500 ‘6 ~ 
_ ? of the “at rest” time with 1 second at rest 
1. Heat dissipation, 40 C rise Should this be impossible, use Class B insulation 
watt-sec (same for both 1) on 
a. Running, 6 sec 2900 6 17,400 with an allowa le rise of /0 ¢ 
b. At rest, 6 sec 800 X 6 4,800 If alternate 1 is used, dissipating ability for Design B 
Sts o ing, 3 sex 2< 5 ( 1 > ~ > . 
Starting-stopping 200 3 5,800 wcomes 38.500 watt seconds and the expected rise is 32 € 
Total dissipation 28,000 This rise is within limits, and assuming the revision is 
Design B Design D = 1 } 
5. Temperature rise possible the use of alternate 2 is unnecessary. Hence, cal 
Loss per cycle r= 30.900 ™ 31,500 - ( ul itions show th it a 20 hp 1800 rpm Design B motor, 
Heat dissipation 28,000 28,000 with the cvcle modified as outlined ll d the job 
4.2C 45C 
a : required 
© Accelerating time 
ry 1 } ] ] v2 17 
To determine accelerating time, a point-by-point calculation of the The De sign D motor has no particu intage in 
system change in speed is made. The time to accelerate from one this case over De sign B other than the short iccelet iting 
speed to another is expressed by the equation rn £ 4] } 
tl , owe r { starting SSes bee rreat 
wK 4 Rpm me H C he sta 1g losses had 1 a grea er 
t yortion of the total | the Design D motor would 
308 T ! . ‘ 
Where ee een ry an advantage, since on a cycle in which the starting 
WK? = Total inertia stopping or reversing losses predominate, the Design D 
1 Rpm Inc remental increase in speed, usually chosen in motor will give — losses If th suggested 
intervals of 100 rpm : : 
T Torque (lb-ft) effective during 4 Rpm interval tions are not P SS ¢ yun} NuTLONS must ll stigat dd 
Complete calculations for both Design B and D motors are included | hese Re lutions night tak the iew f ithe ducing 
with Fig. 3 
the total inertia o erating at a lower rate of cvclin 
1] loss¢ show that there is little difference \ third possibility vould forced itilation of the 
tween ) n B or a Design D motor. Neither motor motor 
this relatively simple cvcl vill meet 40 C rise \ Not all applicat q uch detaile OWN 
240 4 240 4 + 4 } 4 
(B) 
>. vo 
° a=] 
© 200 o 200 + 4 2400 
° 2 
3 5 S 
~ 160 = 160 = 320 
° S oc 
r= = = 
© 120) #!20 t t $ 240 
o | re) . 
D~ | © a 
4 | Design B a Design C S 
r ' 
© 80} + e 80 + + M e 160 
> | Design A motor wil FA oe 
: exceed values shown) S k) 
F 40} y F 40 80 
a ae ee re) a eo 1 
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 
Percent syn. speed Percent syn. speed Percent syn. speed 
Fig. 2—Speed-torque curves for typical NEMA design types B, C, D, and F. The torque in each case is expressed in per 
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above, but the product designer can 
identify those jobs which need consul 


tation with the motor designer by _—a ee ee Oe at peer mcr i | 
determining if ] | 
CL =e — +———+ - 





1. The cycle has one or more start Design D 
ind stops per minute 

2. The inertia of running parts is 
not low. If possible, the connected 

ertia should not exceed that of the 
motor rotor, 150 


Ihe cycle has definite restric 


tions on accelerating or stopping times 



























. 
I-prror’s N : 100 
gram of artic] oncerning the influence of . reece 
machine dut le on the selection of a © one 
driving mot the following articles have Ket T 
ippe ired n i! ssuc ] Ho \ Big a otete| 
Motor” (Sept. 1952, p. 142) reviews four etesel 
methods f detern = proper motor a ec ] 
rating in " lating from motor fete 
data, using load-torque tests, making elec KoA 
trically-metered running tests, and taking eer : Mochine-tool load Torgus 
temperature 1 1 a heat 2) “Choice i. 
vf D-c Motor July 1951, p. 125) dis | 
usses characteristics of d otors which ol | | | j 
nake them adaptable t rtain type duty ic 500 1000 1500 2000 
veles: factors affecting th ' om Rpm 
al choice of these motors are also in 
luded. (3) “Motors for Sev Duty Cy Fig. 3—Comparison of design B and design D motor torques against a 
les” (Jan. 1951, p. 148) gives analysis and machine tool load torque, together with calculations of acceleration 
lculations demonstrating advantages of times for both motors. Sample calculation for Design B: To accelerate 
using lower d motors for dutv-cvcle from 100 to 200 rpm, torque available for acceleration is indicated by 
operation when the load inertia is small, cross-hatched area between load torque and motor torque. The average 
ind wound-rotor motors when the number torque is, by inspection, 74 Ib-fe. 
of plug-reversals or start xtreme 4) 
Determination f Motor Horsepower = 12 x 100 = 0.0528 sec 
from Duty Cycl in two parts Part I 308 x 74 
Aug. 1950, p. 13] presents methods of 
alculating the rms value of hp required 
for a particular duty cycle having frequent 
st: y ¢ stopping ar ept 950 
P "3s “ : ty pi ai oni tag a u- Se. Tesqus (5) Dwction ( 
lations for selection of motors on machines Rpm Increase 4 Rpm During of 
which incorporate frequent plug-stopping 4 Rpm Interval A Rpm Interval 
a ge ee Des.B Des.D | Des.B Des. D 
0-100 100 76 162 0.0512 0.0240 
100-200 100 74 165 0.0526 0.0236 
T T T o_o 200-300 100 71 165 0.0548 0.0236 
| | 300-400 100 69 165 0.0565 0.0236 
0) 400-500 100 68 165 0.0572 0.0236 
3s | 500-600 100 67 166 0.0581 0.0235 
ee —~ 600-700 100 65 167 0.0599 0.0233 
2 a. 700-800 100 66 168 0.0580 0.0232 
6 800-900 100 66 169 0.0580 0.(C230 
- | 900-1000 100 67 168 0.0581 0.0232 
S 120 1000-1100 100 70 166 0.0556 0.0235 
4 1100-1200 100 74 162 0.0255 0.0240 
» 80 1200-1300 100 81 154 0.0480 0.0253 
3 | 1300-1400 100 86 141 0.0452 0.0276 
© 40 | 1400-1500 100 96 122 0.0405 0.0319 
1500-1600 100 108 96 0.0360 0.0406 
ol | } 1600-1700 100 101 52 0.0385 0.0750 
a 1700-1750 50 60 10 0.0325 0.1950 
isda biienine 0.9133 0.6775 














cent of full-load torque. 
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PART II 


Designing for Production 


Adapting designs to simplify work setting and retention can result in efficient, simple 


and economical production. These are some useful principles of design that permit 




















FIG. 1—Phosphour - bronze worm 
wheel casting chucked for machining. 
This unit is cast to outline shape 
shown, by the heavy dotted lines with 
the angular side-faces. These are for 
clearance purposes and are finally 
machined to assure good balance. They 
prevent, however, an effective grip be- 
ing obtained by jaws and permit ma- 
chining only of portions a to e. A 
step would be left on the periphery ¢ 
when the part is reversed ard where 
the second cut joins the first. A sim- 
pler method would be to cast the 
wheel without the angular face. Ma- 
chine 6 through e reverse and inside 
chuck part at e and finish machine 
second side. Inside and outside diam- 
eters a and f are machined at the same 
time to be sure of concentricity. An- 
gular faces d, machined later from a 
mandrel setting. Since the angular faces 
are michined for balance only, it is 
easier to cast the part without these 
faces and then machine. Better balance 
and more accurate material removal is 


assured. 
































FIG. 2—Gear wheel blanks, in various 
metals, are usually designed and 
chucked as shown in A. This leaves a 
shallow grip for the chuck and a large 
radii must be used to clear the radius 
fillet in root and recess. It is also im- 
possible to completely turn the O. D., 
since insufficient clearance exists be- 
tween edge and squaring face of chuck. 
A blank designed as in B permits an 
effective grip to be obtained, as well 
as allowing all surfaces to be ma- 
chined at one setting. This change does 
not alter the weight or change the me- 
chanical properties of the part. Out- 
side and inside diameters can be turned 
together to assure concentricity. The 
blank design, B, is also easier to cast 
and there is less chance of having blow 
holes or inclusions in the web. Inspec 
tion is also simplified. 


FIG. 3—Large, circular, flanged cast- 
ings or pressings having a long hollow 
conical boss. The casting shown, A, 
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No clearance Ample tool 
for tool , clearance here 
“7 I 
| | 
: Chomfer Casting oligned o —— 
sama trom jaw face | 
| v_ 
| = 
Grip on full 
+-—--—+— width of jaw a 
! 
! 
! 
! 
i 
| 
! 
—____—_—_ _ | — > _ —__—_____} 
! 
! 
1 
| 
1 
i 
am = ead 
! 
C Casting recess 
¥ a 2 
resting on jaws ' ry 
' ’ 
— | | 
; — 
" ' Stepped jaws 
Li Chuck I 
all 
(A) Fia.2 (B) 


is 2 shaft and roller bearing housing 
that must be accurately turned, bored 
and faced on the surfaces marked. As 
illustrated, only line contact is pos- 
sible on the conical boss. To arrest any 
tilting when machining the periphery, 
jacks, supporting screws, or similar 
packing would be necessary. If an ex 
tension boss is cast with the housing, 
the setup and machining are greatly 
simplified, B. The square shoulder on 
the boss prevents the workpiece from 
being punched into the jaws when a 
veavy cut is taken. 


FIG. 4—Large diameter end shield 
casting made from cast-iron o some 
light metal alloy. Parts of this type 
usually require machining on those 
surfaces denoted by heavy lines. In A, 
the shield is chucked over the outside 
rim. Because of the relatively thin base 
wall, gripping in this manner can easily 
nduce distortion or rim cracking. Out- 
of-roundness often results. Also, face a 
should be machined at the same set- 
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simplicity in setting up the work and ensure a powerful and safe retention of the : 

part during machining. In most instances, final part shape is unchanged. : 
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FIG. 5—Thin walled hollow dish-type — | H 

casting that must be machined as SS ] : 

noted. Normal chucking pressure on 1 H 

the thin wall section could cause dis- + : 

tortion, fracture or out-of-roundness. : = : 

In A, holes are drilled or cast, and ' ¢ | ; 

shouldered studs locate and support .* 1 H 

the casting. This is the driving mem- ! ; | H 
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° headed support studs that are equal Hi |e, | : 

in height to the shoulder of the driving ) Stud ) : 
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Re taal deed 


JOHN TARBOX 


Application Engineer, CEC 


MatcHinc a_ fractional-horsepowe1 
motor to its load is a two-fold problem 
measuring the load and then deter 


mining the characteristics of the motor 
Methods for 


measurements 


selected making such 


will depend on the 
the rating of the 
drive, and the speed or speed range 
Separate test stands may be used fot 


measuring power input to the 


precision needed, 


drive 
ind power output of a motor; or the 
combine in a 


two functions may be 


single piece of test equipment 

A dynamometer of the combination 
type in the  fractional-horsepowe1 
mbled from 
equipment on hand in an 


ing laboratory: a 


range usually can be ass 
engineer 
standard induction 
motor, tachometer, spring balance and 
a variable-voltage power supply. ‘Th 


184 






Instruments, Inc 


the housing 


bearings, 1 


with 
low-friction 
strained from rotation by a torque arn 


mounted 


motor 1 
radled in 


is shown in Fig. | 


ind spring scale, 
Using the motor to drive the machin¢ 
this test euipment will determine th 
torque 

the load 


Any 


long as it will act as an asynchronou 


and speed characteristics of 


induction motor will serve as 


generator when driven above syn 
chronous speed. A motor with a low 
synchronous speed will give a wider 


operating range if the rotor is bal 


5 
} 


iced and is sturdy enough to be 


driven to the highest speed to be 
in the tests. A round, uniform 
frame will help to simplify the prob 
lem of balancing the cradled housing 
While any 


used 


type of induction motor 
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Measuring 


ln the 


be used, a capacitor start and 
un type has the advantage of having 
no cut-out switch \ tachometer 


gives the speed readings required for 


mpleting the power calculations 


The only calibration required is 
measurement of no-load torque 
In use as a load dynamometer the 


motor is driven as an asynchronous 
generator, and is capable of loading 
the driving device only when driven at 
speeds above its synchronous speed 


it speeds below this, it behaves as 


motor The rotor is driven in it 
normal sense of rotation (not in re 
erse) at faster than synchronous 


peed with the field energized with a 


low voltage by means of the auto 


transformer [he torque and speed 


ire read as before to give, this time 


November 


1954 
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Fig. 1—Dynamometer assembled from equipment usually available in an engineering 
laboratory: a standard induction motor cradled in low-friction bearings, spring balance, 
variable transformer and tachometer. Shown here set up to measure driving torque of 
the small motor at right, the device can also be arranged to measure driving torque 
required by a machine at varying speeds. Prony brake uses a nylon cord on a nylon 
drum; spring balance may be used instead of the weight shown in the diagram. 






Weight or 
spring 
balance--- 








AAA SAAR ARRAN 


SAAS AAAS 


1 measure of the load being imposed 
upon the driving unit. The only in 

uracy present the windage loss 
nd ordinarily this is negligible 


this 
sensitive 


inexpensive, 


very 


While simple and 
dynamometer still is 
> In a typical test at 5000 rpm using 


1 4-hp split-phase 3,600-rpm cradled 


motor the measurements were accurate 
to 4 oz-in 

° ‘ A dynamometer of this type is 
particularly well adapted to measu 
ing load requirements for high-speed 
direct-current and 400-cycle equip 
ment The 1 t h 1 | it b 

; ; ] ; ] ; 








Load Torque 


Fractional-Horseponer Range 





Ss 








MNRAS ASASSEAESS 
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How to use a dynamometer to measure driving torque required by a machine or torque output 


of a motor; design of an inexpensive dynamometer, and a survey of commercial equipment. 


400-cvcle motors can | < be measures tl 1 hand tach 
mometers for high D Neit net 
is the unit rest ted t I t Comn dyna t It r 
horsepower ranges; in tegral | in th fractional-h« pow Inge 
power ranges the power ig teat provide power absorptions onl 
inherent in this device 1 addit OW upply only, or a combination 
advantage f both function Power-absorbing 
Ihe simple brake shown at (€ juipment includes brakes of various 
Fig. 1 has served well and requir types: mechanical, hydraulic or pneu 
minimum of attention. For smooth matic; electrical types may use eddy 
operation at low speed ivion ent, hvyst or magnetic particle 
is used on a nvlon drum th ten 
turns to reduce the tension at tl l'vpical of light-duty power absorp 
fixed end t under this cond tion devices i me made by Magtrol 
tion the torque is the product of th In lonawanda, N. \¥ in which 
' 1 +} ine 6S provided ae | 
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Fig. 2—This commercial device for meas- 
uring motor torque uses a hysteresis brake 
to absorb load. Torque is measured by a 
weight and adjustable arm; speed is meas- 
ured by a stroboscopic tachometer. For 
motors from 1/60 to 1 hp, at speeds from 
{50 to 15,000 rpm; made by Western 
Gear Works, Lynwood, Calif. 








Fig. 26) 


Fig. 3—Eddy-current absorption dynamometer made by L.A.B 
Corporation, Skaneateles, N. Y., in sizes from 5 to 80 oz-in. 
and maximum speeds of 15,000 to 20,000 rpm. Torque is ad- 
J justed by controlling dc current to brake. 
























Fig. 4—Absorption dynamometer designed for 
ready adjustment of center distance from shaft to 
base, for motors from 1/10 to 3 hp at 1800 rpm, 
maximum torque of 10 lb-ft, and speeds from 600 
to 4000 rpm. Power for eddy-current brake is sup 
plied by a mercury tube rectifier with rheostat con 
trol of current; built in tachometer and instruments 
show motor and brake voltage and current. Made 
by Potter & Rayfield, Inc., Atlanta, Ga. 





Fig. 5—With this instrument-type dyna 
mometer, made by L.A.B. Corporation, 
torque required to drive a machine can be 
measured by mounting the driving motor 
in the cradle. Provisions for balancing plus 
the low friction bearings make the device 
particularly useful for light loads or pre 
cision measurements. 


Fig. 6—Both power absorbing and drive 
measuring functions are combined also in 
this General Electric industrial dynamom- 
eter for fractional-horsepower loads. Scale 
is preloaded with a weight to permit direct 
readings whether used as a motor or gen- 
erator. Shaft extension to the left takes a 









































| tachometer generator. Control panel instru- 
| ments show armature current and voltage; 
| a panel rheostat provides load adjustment. 
: Generator absorption is 1 hp; motoring 
| power } hp; maximum speed 4000 rpm. 
Fig. 6A) ] 
a 
30 = .S0f-—_+-_+__+___+_ —_+__+ : , 
25 1.25 + . +——+—+ +—— 
| Torque absorption np 'eb x 
j Pp aosorprion 
+ variable voltage N5y 
420 § 10—+-—__ + —__+—__ + — 
- 4 Torque motor Yp 1 Torque 
“ e | variable voltage | —” 
715 5075} ; ; ‘ 
. x 
4 Hp absorption 
variable 
10 0.50 vo/roge 
voriable voltage 
05 a25 t +— Torque arm 6.00in— ' 
Np = Lbxarpm | 
0 . 10,500 
.?] 1000 2000 3000 4000 
Rpm 
with an adjustable counterweight and Corporation. The same function om If the mot 
torque scale. Speed is measured by a incorporated in a_ production-typ gized t in tl , ti 





small salient-pole generator and a dynamometer, Fig. 4, made by Potter as it is « t will ab t m 

voltmeter calibrated in rpm Ihe and Rayfield. It has an eddy-current pow t ( q t 

hysteresis brake offers linear torque rise brake and a rheostat for load control it the peed lorque i 

with control current and zero drag Direct current for the brake is sup- ured bv a idulum and scale 

when unenergized plied by a mercury tube rectifier Both p ibsorbing id d 
In the dynamometer shown in Fig Drive-measuring function is pro neasi functions a 

2, made by Western Gear Works, load vided for low-power machines by the dustrial dynam 

is absorbed by a hysteresis brake and cradle dynamometer shown in Fig. 5 ma General Elect I 

torque is measured by a weight on a_ designed by I \. B. Corporation is m d on the nt 

balance arm. A disk on the forward When a motor driving the load ji itu rent and voltags 

extension of the rotating shaft permits mounted in the cradle, the dev nt ted id ntrol ( ded f 

measurement of speed by stroboscopic will measure the driving torque, or if field current; field p upp] 

means 1 motor mounted in the cradl tachomet re eparat Mot 
Another similar power-absorbing separately driven without excitation trunnion inted with ball bearing 

vstem, Fig. 3, is produced by L. A. B. _ the mechanical and windage loss mn dep f shaft |} 
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TYPICAL AUTOMATIC SPINNING SETUP 





Design 


F. L. BANTA 


Spincraft, Inc 


Ihe Process Defined. Advances in spinning techniques 
together with the recent availability of suitable commer 
i] 
wer cost and improved design of straight-sided and com 
plicated conical shapes. Formerly little, if any, thinning 
thickening of the metal resulted or was possible from 


machines for the purpose, offer opportunities for 


pinning operation. Although soft materials were gener 
lly worked by this method, they were pressed into shape 
nst inexpensive wood or metal forms by blunt-ended 
metal tools. This method of cold-forming coni- 

tal shapes is still useful and economical for short 

uch as for engineering models, production proto 
or small quantity production, and also in conjunc 


» WV 


ith other metal-forming methods, such as drawing, 
stamping and cold rolling 

However, applications of spinning have now been 
extended through exertion of greater pressure against the 


} 


work, thus forcing the metal to flow out along the 


mandrel] with resultant reduction of the wall thickness 
\t the same time, the piece is work hardened. Only male 
dies are required, but they can no longer be wood or 
oft metal I he spe ] all t required can be very 














(A) Blank being inserted on mandrel preparatory to automatic 
spinning; blanked-out hole facilitates holding of work in posi- 
tion; push-button controls are readily accessible to operator. 
(B) Work in process of spinning, showing how pressure roller 





ossibilities for 


expensive for some designs, and in such cases the process is 

practical only for large production runs 
Generally speaking, most spinning jobs could be accom 

plished by manual! methods. However, the application 


of automatic control te 


the operation results in greater 
uniformity in production, coupled with a higher produc 
tion rate, and is most essential for economy when spin 
ning super alloys and stainless. ‘Tool costs in this case 
are relatively high owing to the high tool pressures exerted 
to flow the metal into the desired contours and wall thick 
ness. “Automatic Spinning” is the generally-accepted term 
used by companies currently engaged in this process of 
iutomatically controlled spin-forming 

In addition to higher production rate, automatic spin 
ning results in greater uniformity of metal thickness, 
maintenanc: of closer tolerances and requires less operator 
skill—essenthhally eliminating the human element as a . 
factor in the product 


Advantages and Limitations of Automatic Spinning. Auto 
matic Spinning is generally superior to drawing or stamp 


ing, regardless of quantity, where certain shapes are con 


cerned. Conical shapes with straight-angled sidewalls 
can be spun in a matter of sec nds by the automatic proc 
ess. It is only necessary to make one “‘pass” at the worl 
with no intermediate anneals. Similar shapes formed b 
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(1) A high-production tool 
(2) Should be considered wherever 
. conical surfaces are involved 
(3) Often saves on machining and tn 
ishing 
(4) Will do some jobs not possible by 
drawing or other means 
: (5) No process annealing required, 
even for complex shapes 
(6) Increases yield and tensile strengths 
of the metal 
(7) Can supply detail as a supplement 
to other forming methods 
(8) Achieves excellent uniformity of 
metal thickness 
at : s (9) Generally results in less weight of 
flows the metal along the form. (C) Finished piece being re- finished piece than when forming 
moved from automatic-spinning machine. Its shape duplicates by other methods. 
that of the steel mandrel over which it is spun—in one opera- (10) Little, if any, scrap material results 
tion and without any intermediate anneal. 
ee S a s 
A high-production process, born of an old technique, especially adaptable to 
forming of stainless, titanium and super alloys into conical shapes. Forming 
can generally be completed in one pass without intermediate annealing. Can 
also be used for detail work after preforming by other processes. 
drawing often requiré or 4 draws with at least 2 inter nd des f th fact 
mediate anneal Little, if any, machining is required the extent to which duction of tl 
ifter spinning, since the finish on the final piece is almost method is econon t Unt tly, the ¢ 
equivalent to that of the form against which it is spun. limit has been in. f AISI Type 8630 steel. Diam 
Where it is not necessary to maintain uniform metal eters of 72 in. and depths to 48 in. have been pun from 
thickness of a part throughout, a reduction in weight can 2 in. Type 61SO aluminum. Howeve uilable spinnin 
be obtained together with a saving in metal cost by auto equipment essentially imp these lim tatio1 1 it 
matic spinning rather than drawing. Whenever designs safe to assume that e t can developed f h 
a 
warrant or demand a variation of metal thickness, auto heavier gage material and h 
matic spinning is an accurate and generally economical 
production method Cost Comparison with Stamping. Although permanent 
[here are certain limitations Tooling costs are neces type tools, made from fer il] ire required even 
sarily high for automatic spinning. There is a minimum for small-run jobs due to the high pr res and speed 
angle (between axis of spinning and wall of finished shape nvolved, savings often result in spinning rather than 
to which a conical shape can be economically spun, if tamping. A comparat x | that of a straight 
diameter of finished piece is to be the same as the blank sided conical shape spun to an angle of 3 dk 
somewhere in the vicinity of 10 deg. Variables that affect from No. 18 gage mild steel with a conical tion 
spinning of the lower angles include (1) speeds, (2) feeds, 134 in. deep It was produced by automati pinning 
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“HARACTERISTICS OF 
AUTOMATIC SPINNING 
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in less than a minute As a stamping, the same cone 
would require five draws plus three intermediate anneals. 
Dies for stamping would cost about $12,600; for auto 
matic spinning, $1,500. In addition, special equipment 
further the cost of 
10,000 pieces would require an additional investment of 
for 


graphical comparison of unit costs 


to reduce stamping on runs ove! 


$30,000 in tool costs, not 


ing. Fig 


ik. 


necessary automatic spin 


n gives a 
for the pieces described 
Shape Considerations. A simple law applies to the form 
ing of straight-walled conical shapes by automatic spin 


ing, where diameter of finished piece equals diameter 
f the Che original metal thickness is 
ctained at each end while the relationship between orig 
nal final thickness of the mid-section based on 

ine Numerically, the final thickness of the 
nid-section is found by multiplying the blank thickness 
the sine of the spin angle, 
wall of the finished 


\s the 


wall likewise 


original blank 
ind is 


function. 


which is the angle between 


tl ind the axis of spinning 


Chic prece 


Fig. 3 spin angle decreases, the thickness 


decreases. How far one can go depends 
upon the metal being formed and the equipment avail 


For Type 446 


igles as small.as 8 to 10 deg. is now possible, although 


modified stainless steel, forming 


ible 
to al 
this material was formerly considered almost impossible 
At the the 


vall is approximately $3 per cent 
PI 


to form 10 deg, reduction in material in 


[he example just described i 
mati to date, 


typical of much auto 


spinning such as the spinning of metal 


envelopes for cathode-ray tubes. However, there are 
many other shape possibilities. By varying the tool pres- 
sure at appropriate spots or by selection of appropriate 
irregular contours for the mandrel against which the 
metal is pressed (or a combination of both), almost any 
surface of revolution can be obtained which is within the 
angular limitations of material or equipment employed. 

It was first thought that only straight-wall conical shapes 
could be spun by the automatic process; but develop 
ments have demonstrated that shapes having radial sym 
metry and containing large radii can be economically spun 
See Fig. +). The tangent to the radius at any point 
must not make with the axis of spinning an angle less 
than the minimum just discussed. When such a shape is 
spun, and final diameter of piece equals diameter of blank, 
the sidewall thickness is not uniform but decreases as the 
angle becomes less. After spinning, such pieces can be 
pressed into rectangular or other suitable shapes by us¢ 
of forming dies. Many television kinescopes are formed 
in this manner, in which case, a drawing operation sup 
plements the spinning process. 


Preforming. It is possible to perform a drawing operation 
on a blank after which the detail is supplied by automatic 
spinning without changing the of 
the part. 

Provision must be made for clamping the metal blank 
while the spinning operation is performed. It is hard to 
set up a rule on this because it is dependent on equip 
ment available for spinning. Where there 


outside dimensions 


is insufficient 





Fig. 2—Comparison of piece costs be- 
tween automatic spinning and draw- 


| T 


No. 1/8 goge 


u 
Fig. 2 





$25 


ing for a typical conical shape. 


Fig. 3—When straight-walled conical 


Drop in cost due (0.0478) stee/ 
to additional in- 


vestment of 


wa 


i] 
--Stamping 





shapes are spun from blanks having 


$30,000 in 
tools and 





same diameter as finished piece, rela- 
tionship of wall thickness to that of 
blank can be readily calculated by the 


$ 5 


SN 


equipment 


— 
ss 





$3 


sine law. 


Cost Per Unit 


ss 








$2 


Fig. 4—Wall_ thickness of conical 
shapes whose sides follow a radius, 


Spinning-7™ 











$1 


varies along their length according to 
the sine of the angle between the tan- 


























gent to the radius at any point and 
the axis of spinning. 
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Blank ‘ 
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“holding” material on a flat blank, a preforming opera 
tion by stamping can assure sufficient contact (See Fig. 
5). Depths from 4 in. to 1 in. proved sufficient for 
spinning 6 in. deep conical shapes from AISI Types 304, 
+30 and 446 stainless steel 
results in metal 


This preforming operation 
that 
product must be designed with this in mind 


greater thickness in area, so the 


Work Hardening. All 
“work harden’’ to some extent when subjected to severe 
deformation. Work hardening increases the tensile and 
vield strengths and results in a loss of ductility and elon 
gation. The effect varies with the type of metal being 
spun and the amount of deformation. 


materials have a tendency to 


Tests performed 
on one “‘difficult-to-spin” metal showed a hardness increase 
due to spinning from Rockwell B98 to approximately 
Rockwell C50. 
due to work hardening are not commonplace to automatic 
metal spinning In 


Metals that undergo such a large change 


this particular instance the metal 
was Haynes Alloy No. 25, a high Cobalt-Tungsten Chrome 
Nickel Alloy, is the following physical proper- 


1 
ties: Tensile strength, 155,000 psi; yield strength, 70,000 


which | 


psi; elongation in 2 in., 55 This alloy was spun into 


1 conical shape 13% in. in diameter and 6y% in. deep with 
ot 70 deg 


less loading and unloading, was approximately 20 seconds 


in included angle Che actual spinning time, 


per piece. The original metal thickness was 0.095 in., 
with sidewall thinned out to .050 in. due to the spinning 
accounted for the 


hardness values obtained on_ the 


operation Chis severe deformation 


higher finished part 


Other Design Considerations. A comparison of metals 
that have been successfully spun to date, as to their rela 
tive ease of forming by this method, is given in Table | 
It will be noted that lend 
best to the spinning operation while titanium is presently 
most difficult. On the 
such as aluminum and copper alloys tend to shear off at 


low-carbon steels themselve 


other hand, very ductile metals 
severe spinning angles 

Automatic 
design of various products heretofore deemed uneconomi 
cal to form by 
fast and economical in preference to an initial drawing 


operation, for intricate metal parts 


metal spinning has been responsible fo 


conventional methods. It has been found 
Spun conical shapes 
can be bulged into more intricate forms by the use of 
forming dies. It is necessary, however, that the periphern 
round the cone at any section remain approximately the 
same length in the finished piece as in the preformed spun 
cone 

rhose products adaptable to automatic spinning which 
contain fluted 
atter 


holes or other intricate 


details, can b 
spinning by the use of special fluting 
If severe deformation is required to pr 


ifter the 


formed 
punching dies 

inneal 
High st 


spinning ind 


duce the final shape, in intermediate 


spinning operation 1s recommended 


set up in metal during automati 


the metal is susceptible to work hardening 


mediate anneal is necessary prior to drawing or stam] 


Because spinnings are made with one pass of the spinning 


tool in one operation, the process does not permit the usé 


of an intermediate anneal during the spinning operation 


Table I—Adaptability of Metals to Automatic Spinning 


Fig. 5—Starting with a 15-} in. blank, the 


Material most adaptable is rated 1.00 
lower ratings indicate less adaptability 





cone was spun in a single pass to a depth 
of 14-§ in. and a maximum diameter of 
14.625 in. + 0.031 in. Wall thickness of 
the conical section was reduced to 0.031 
in. from 0.125 in. A preforming stamping 
operation, shown, supplied the means for 
clamping the blank in place while spin- 
ning. (Information and photo courtesy of 
I-T-E Circuit Breaker Company.) 


Chromium Nickel Stainless .00 .98 
Straight Chromium Stainless. .00 .97 
Nickel & Nickel Alloys. .90 .84 


—_ 


Titanium... 


Haynes Alloy #25. . 86 86 


Aluminum Alloys. 97 
Copper & Alloys... .99 
Low Carbon Steels. . . 00 
Low Alloy Steels. .98 


Shallow Medium Severe 
40 to 90 deg.*|25 to 40 deg.*}12 to 25 deg.* 


.55 40 


coooooososo © 














t 


Fig. 5 
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Very ducti'e metals tend to shear off at severe spinning angles 


. 
Forming ongle 
is as shown 
here . , 





Applications. The development of automatic spinning 
can generally be credited to the need for forming AISI 
[ype 446 modified stainless steel into metal envelopes 
for television kinescopes and the forming of intricate coni 
cal shapes in jet engine manufacture. Other applications 
include laundry basket liners, vacuum producer exhaust 
hoods, container covers, pans, tapered reinforcement plates 
milk filler 

Some 


for rotary tanks, air diffuser cones for unit 


heaters, etc typical applications are shown in 


Figs. 6 to 8. Fig. 6 represents straight conical spinning of a 
large (24 in.) centrifuge disc for use in the petroleum 


192 


Fig. 6—Example of straight conical spinning of Type 
316, No. 22 gage stainless, 24 in. diameter. The 45 deg 
angle of spinning resulted in about 30 percent reduc 
tion in metal thickness. Part is a large centrifuge dis« 


for use in the petroleum and chemical industry 


Fig Application showing extremes to which 
the spin-forming operation is practical. (A) Spe 
cial disk shape for aircraft equipment. Note the 
gradually varying radii, resulting in thinning of 
metal toward edge. This was spun from 3/16 in 
Type 4130 steel. (B) Cup shape spun from 12 
stainless The 
without appreciable flowing of 
metal. Design specifications called for 
base and flange but with thinned-out 


gage Type 302 steel flange was 


turned over 
heavy 
wall to 


reduce weight. 


Fig. 8—Spun and drawn jet engine part. Start- 
ing with flat blank of Type 347 


the operation 


stainless steel, 
consisted first of spinning with 


final forming on a drawing press. 


lustry. Fig. 7 (A) and (B) show two 
illustrating the 


8 shows the 


and chemical inc 


extremes of spun forms, wide range of 


possible applications Fig result of a com 


bined spinning and drawing operation on a jet engine part 


iprtor’s Nore—In an earlier Product Engineering arti 

June 1954, pps 186-189) by Claus L. Sporck of The 
Lodge & Shipley ¢ idditional design informa 
] 


g ompany, 
tion is complex shapes; also data 


production of 
on changes in metal properties with spinning and what 


in production. 


fiveh on 


expected 


tolerances can be | 
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Proportioning 
Helical Springs 
For Minimum Weight 















M. F. SPOTTS the minimum force, stress and deflection, respectively 
3, Jour. of Applied 


Northwestern Technological Institute See ‘Trans ASMI . Vol 75. 195 
Mechanics, p. 435 


Although not directly specified, the designer can usually 


BECAUSE OF THE MANY VARIABLES INVOLVED. the propor estimate a suitable value for the spring index <« l'aking 
tioning of a helical spring is usually done by trial and maximum load P, as twice the minimum load P,, Eq (1 
error. An unlimited number of springs can be obtained above can be solved for wire diameter, d 


that will satisfy a given set of equations for stress and 













} , P 
deflection. However, all springs found in this way will d }_16 3 
Vr 
contain more material than necessary unless the condi 
tions for the mathematical minimum are fulfilled From the result of this equation, the nearest standard 
he equations for shearing stress S, and deflection 3 for diameter wire can be selected. Eq iso vields an 
a helical spring of round wire are expression for finding helix radius 






16 PR 





S Pe PGs 
f 1 R : i 
i 32 P 


Ihe 










— , } , 
number of active coils N iven 


64 PR® N 











“a \ 0» if . 
. > 92 R2 (8 , 
where P is the axial load, R the mean radius of helix, d 2a Kt (: 
the diameter of the wire, « 2R/d the spring ndex. where 3, is maximum compression of spring ind 3 nini 
N the number of active coils and G the modulus of elas mum compression, 
ticity in shear. ; : 
: r) ; hel : 1 ; Example l. Force P, for the extended condition of 
1¢ un 1oOning of a ni iCai Spring usually OCCUI when + 
: , tt er , helical spring must be 20 Ib. After an additional com 
the spring is extended, and is least able to exert a force . > — ’ , 1 
' - : pression (6 6,) of U.025 in. the shearing stre to Dé 
Consider, for example, the indexing mechanism shown 4%- : a 
I 1. WI the ball the detent, the hold 5,000 psi. The spring index is approximateh ial to 
in Fig. 1. hen the ball is in th : the ho ; ‘ - 
' : a om & —=—S € eG 11,500,000 psi. Find the diameter of wire 
power of the mechanism depends on the force exerted 


helix radius and number of active coils 
by the spring \fter relative motion between the parts 


occurs, the ball is out of the detent and the additional Solution 






force from the increased compression serves no useful 


















| E eo 16 x 20 & SS 49 
’ | ‘ < 1 Pat nm 
, purpose and may be a disadvantage. In this condition a wr \ 75.000 = : 
a the shearing stress in the wire is usvally the governing 
Use No. 12 wire, d 0.1055 in 
factor. 
Many similar applications arise in which the design is From Eq (4 R # 0.1055" X_ 75,0 1432 
1 _— << oo 
‘ controlled by (a) the spring force in the extended condi 
4 tion and (b) the shearing stress for the most compressed ia : 0.625 0.1055 X 11.500.000 
condition. It can be proved, for this instance, that the From Eq (5 2 0.4323? < 75,000 
spring will contain the smallest possible amount of mate 8.61 active coils 
rial when the design parameters are selected so that the Volume of spring: V Lon? 2 RN 
maximum force, stress, and deflection are exactly twice 4 & 3.1416 x 0.1055? X 0.4323 X 8.61 = 2.044 in 
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STRIKING CONTRAST between old and new design is illustrated by these corresponding side views of 
Package Machinery Co.'s bacon wrapping machine. With old design based on conventional cast iron construc- 
tion and tool-making type machining, new design makes extensive use of short-run fabrication techniques 
to lower costs and speed production. In development costs alone, new model represents only $200 com- 
pared to $10,000 for older design. Note the reduction in the number of gears used. 


Short-Run Production 


JOHN KAPINOS, Chief Engineer-Production Design 
CHARLES E. PALMER, Director of Engineering 


Package Machinery Company 


IN THE FIELD of special machinery 
engineering aad construction—where 
production quantities are limited and 
the alssolescence rat: on components 
is high—short run production tech- 
niques offer the greatest opportunity 
for economy and versatility of design 
It is the application of these tech- 
niques which permit the factors of 


function, styling and fabrication to 


194 


be effectively correlated for their most 
eficient and economic influence on 
production costs. 

Short run techniques primarily re- 
fer to those fabrication methods in 
which tooling costs can be absorbed 
in the production life of the compon 
ents. The results which are possible 
and the benefits obtained are quite 
significant when compared to the limi 


Product Engineering 


tations imposed by the conventional 
machinery construction approach. In 
cluded among the advantages are 

(1) Development costs to bring 
out a new product are substantially 
reduced, allowing a wide latitude in 
thinking. Because of this, 
model changes can be morc frequently 


design 


made without incurring a high obso- 
lescence rate on production tools 

(2) Alteration or correction of a 
preliminary design is facilitated. Be 
cause the production of the first few 
machines can be undertaken without 
involvement in patterns or special tool 
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Techniq 


ing, 


parts can be changed in the 
early stages without costly or 
consuming effects. 

(3) Several alternatives are 
ble in the selection of the 
turing process. When only a few com 
ponents are to be manufactured in a 
given lot, the fabricated piece can be 
produced without special tools by or- 


time- 


possi- 
manufac 


dinary job shop machining methods 
Should the sales of the machine be 
ing developed reach the point where 
the size of the manufactured lot can 
be increased, the method of producing 
the fabricated piece can be changed 


Product Engineering 


ues 





Stamping, forming, nelding plus 


easily to a short run technique. This 
changeover would then be reflected 
in a lower unit cost. Also, expense for 
tooling or patterns can be deferred 
until the time that the part will con 
tinue to be produced in quantity 
By comparison, if the component was 
initially procluced by the casting proc 
ess, it would be necessary to invest 
in pattern equipment at the outset of 
production. machining 
techniques employed would not offer 
significant cost alternatives 
when the lot quantity increased. 

(4) Material procurement is simpli 


Moreover 


saving 
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preferred numbers system combined to 
reduce development and production costs 


materi 


tubing, 

hased 

multitude 

material: 

whicl: can be quickly pr 
ractors, in turn, point t 
tion scheduling without the 
lav usually encountered when 
patterns for foundry 
monetary utla 

duced since patterns are costly in com 


parison t irbon steel 








>) Material inventory is 
minimum. Because of the predominant 
use of short run techniques, the ASA pre 
ferred numbers system can be effectively 
applied to most of the raw stock items. 
Besides significantly reducing inventory 
costs, better control is possible between 
production and usage. Also, less invest 
ment can be made in work-in process 01 
hnished part storage 

6) Joiming techniques can be easily 
designed around the welding process 
With insufficient time available to the 
designer of special machinery to proceed 
with complete stress analyses of fabricated 
parts, the size and fastening design can be 


safely determined by relatively little experi 


ence. 

7) Problems of part brittleness and 
repair are eliminated. Since low carbon 
steel is used almost exclusively for the 
fabricated components, there is no trouble 
with blowholes and cracks in the material, 
ind non-weldability is not a factor. 

While the adoption of short run fabri 
cation techniques represents a bold ad 

ince in design thinking in the machin 
ery construction field, its advantages for 
special purpose engineering far outshadows 
its disadvantages. However, there are sev 
eral factors which are directly influenced 
by its use 1) Competition is invited 
because of the low investment in tooling 
ind construction materials; (2) Styling 
is somewhat limited as compared to that 
possible using cast materials; and (3) 
Noise can be an objection since fabricated 
omponents are not as good a dampening 
1edium as heavier cast sections. However, 
in weighing one factor against the other, 
the use of these techniques in the fabri 
tion of small machinery components 
sO promising that it suggests the en 
irging of the scope of application to em- 
ice the larger field of structural com 


nents 


\dditional information on the design 
g 


ind assembly of sheet metal parts to affect 


conomies may be found in the October 
1953 issue of Product Engineering, pg 188 
09 


j 


(RIGHT) Framing, forming and assembly 
of the machine's structural members are 
exch, in themselves, basically simple oper- 
ations. Instead of working with conven- 
tional cast members, the frame sections 
are pierced in the flat on a turret type 
punch press and then formed on a stand- 
ard press brake. Because the design is 
built around non-critical alignment of 
holes, cross-bracing and number of weld- 
ing fixtures can be held to a minimum. 
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(ABOVE) Components fabricated from 
stampings and screw machined hubs em 
phasize the wide application of this 
welded hub design. Parts produced in 
clude handwheels, cams, levers, sprockeis, 
gears, ratchets and pulleys. Elements at 
the bottom of the illustration show a con- 
ventionally cast and machined sprocket 
and individual parts combined to make up 
the fabricated sprocket used in current 


design, shown at lower right 





(ABOVE) One of the basic concepts in the 
short-run fabrication technique is the use of 
low cost “punch through” punch and die sets 
with subsequent spot welding of stacked pieces 
into the part thickness desired. Because thick 
ness is only a function of the number of indi 
vidual stampings, stampings are designed for 
the optimum thickness which will insure good 


edge quality and effective spot welding 


(BELOW) Insert assembly of bench assem 
bled shaft components is facilitated by 
designing for short-run fabricated construc 
tion. Insert shows an extended inner race 
ball bearing and special retaining flange 
developed to simplify mounting of pre 
assembled shafts- This combination replaces 
pillow blocks formerly used 











Continuous 


Casting Steps Up 


Steel Production 


Passing down through the guide rolls 
it right is a white-hot slab of steel, 
hich, seconds before was in a molten 
tate in a ladle a few feet above. Pro 
duced by the first continuous casting 
machine to be used for the commercial 
production of specialty steel, includ- 
ing tool steel, it may well indicate a 
new trend in steel production 
he machine, which is of the Rossi 
Junghans type, was built by the Kop 
pers Co. of Pittsburgh, Pa., for the 
Atlas Steel Co., Ltd., of Welland, On 
rio, and is capable of continuously 
isting any billet from the 4 x 4 in 
ize on up to a 6 x 24 in. slab. The 
length of the billet is limited only by 
the availability of hot metal, but for 
ill practical purposes, oxygen torches 
iutomatically cut the billets into re 
uired lengths up to 15 ft. long. Sim- 
machines are being used for cop 
brass, and aluminum, and one 
rimental model for casting stain- 
teel is in operation in the United 
State 
While the mtinuous cast process 
has been shunned by all of the large 
teel plants. Atlas Steel feels that 
r of benefits are to be gained 
|) the elimination of scrap losses, 
which in conventional casting runs to 
bout 10-20 per cent; (2) after a quick 
eheat, pieces may be sent directly to 
the finishing mills; (3) blooming time 
reduced: (4) full-scale machine can 
perated by five or six men 
Heart of the machine, and the proc 
, is a bottomless, water-cooled, cop 
per mold. “Bottomless,” because it 
has none, except when the run is 
started. Then, once the first metal 
has been held back long enough (a 
few seconds) so that the water-cooled 
sides “freeze” the metal for the shape 
of the mold, the formed metal is 
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SLAB OF STEEL going through the pinch rolls two floors below the casting area. 
Billet next passes through high pressure water sprays to speed up the cooling. 


Product Engineering 


November, 


1954 











withdrawn from the bottom at a rate 
equal to the “freezing” rate. Present 
speed is from 24 to 80 in. per minute; 
but Atlas feels that a speed of 100 
inches per min. is not far away. 

Briefly the process goes like this: 
Molten metal is poured from electric 
furnaces into special 35 or 50 ton 
ladles lined with fire and insulating 
brick. It is carried by car to the casting 
machine and lifted by a crane to an 
automatically operated tilting cradle 
on the casting floor. The metal is 
poured into a tundish located directly 
above the mold. This tundish, which 
has special gating to permit the cor- 
rect flow of the metal so as not to 
entrap air, acts as a metal reservoir 
and pouring box into the mold. 

At the start of the process, the ma- 
chine is “threaded” with a preformed 
starting bar which is inserted through 
the open bottom of the mold. About 
20 seconds after the pouring has 
started, pinch rolls start turning, with- 
drawing the billet from the mold. 

At the same time, other things are 
happening. The water-cooled mold is 
oscillated; moving downward about 
} in. at the same speed as the bar, 
then returning to its original position 
at a faster speed, and sliding over 
the newly formed billet. Vegetable oil 
is injected onto the inside of the 
mold to give lubrication. 

Moving down through the small 
guide rolls, the hot billet is sprayed 
with high pressure water to speed up 
the cooling. And at the next level, two 
large oxygen cutting torches are 
clamped to, and move downward with 
the bar, cutting it into desired lengths. 
These cut-off pieces drop into a pit 
ind onto a carrier which brings them 
up to ground level and on a horizontal 
rolling table. Cooled at this point to 
ibout 1500 F, the billets are carried 
to the reheating furnaces for rolling. 

Some unique auxiliary equipment 
to go along with the continuous cast- 
ing machine is an automatic powder 
scarfing unit to eliminate the condi- 
tioning operation of grinding all sheet 
ind strip bars on swing grinders. An- 
other is a planetary rolling mill which 
reduces hot 24 in. thick stainless steel 
slabs to 0.100 in. in one pass. The 
work is done by 48 small work rolls 
equally spaced around the circumfer- 
ences of two heavy back up rolls. The 
work rolls are 3% in. dia by 24 in. 
long; while the back-up rolls are 27 
in. dia with the same length 
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COMPLETE CONTINUOUS CASTING MACHINE occupies floor space 34 by 50 ft., 
and from the ground floor to the top of the crane measures 65} feet. Back view here 
shows the four levels of the machine. On the ground floor is the cut-off room. Below 
this can be seen the pit, from which the cut-off pieces are brought back to floor level. 



























BEGINNING OF A POUR. The ladle is tilted, and the hot metal is going through 
the tundish (center), and then into mold with its attached water lines. Tundish acts 
as reservoir and pouring box from which metal flows in a steady stream into the mold 
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THE LARGEST SELF-COOLED TRANSFORMER ever built by General Electric is shown ready for shipment. Capable of sup- 
plying enough electricity for a city of 200,000 people, the unit's self-cooled rating is 84,000 KVA, but this can be increased to 
140,000 KVA by putting its 46 high velocity cooling fans into operation. The transformer will be used to step up generated power 
from 18,000 to 115,000 volts for transmission purposes. Weight, fully assembled, is 392,000 pounds 


POWERED BY a gas turbine engine, this port 
ible air compressor has won the approval of the 
Air Force for use in starting large turbojet 
engines, and for testing aircraft pneumatic sys- 
tems. Made by the Boeing Airplane Co., this air 
supply cart consists of two engines complete with 
fuel systems, and air flow control valves. Mani 
folded together, they produce 280 air hp. Under 
development are two portable two engine units 
one producing 180 air hp per engine, and another 
with 210 air hp per engine 





aie FF 


RECENTLY DEVELOPED AT CONVAIR’S Fort Worth, Texas plant is 
this new lofting machine, which greatly speeds up the preparing of full- 
scale airplane drawings. A precision device, curves are accurate to one- 
thousandth of an inch. In the right foreground is the microscope attached 
to the leveling device. The electric punch, which marks the coordinate 
points and stamps a circle around it so it can be easily located, is in place 
on the horizontal arm at the top center of the picture. The two hand wheels 
move the punch vertically and horizontally. 
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LOOKING SOMEWHAT like the 
jeep it was designed to improve upon, 
is the Ford Motor Company's XM-151 
experimental quarter-ton vehicle for 
the Army Ordnance Corps. Require- 
ments in the contract, let two years 
ago, were that the vehicle should be 
completely new—new frame, suspen- 
sion, body, engine, plus an improve- 
ment in the power-to-weight ratio. 
The results are: weight, 2140 Ib. (al- 
most 600 Ib. less than the current 
model); hp-per-ton, 41.5, (previously 
32.3); overhead valve arrangement, 
(previously an F-head); and a 30 per 
cent greater cruising range on the same 
fuel load. Ball-joint front suspension 
is also used, and the XM-151 has sus- 
pended clutch and brake pedals. The 
4-wheel drive front axle can be engaged 
or disengaged without using the clutch. 
The new vehicle was also designed so 
that all major components can be re- 
moved and replaced quickly under field 
conditions, 


THIS 60 FT. LONG RACK which holds 648 individual pulse 
chassis make up the new UDEC II, (Unitized Digital Electronic 
Computer) constructed by the Electronics Div. of Burroughs 
Corp. Advantage of this unit type of construction is that it can 


be tailor-made to fit the needs and budget of a user, then 
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enlarged as work and funds permit. The computer can store 
up to 5300 ten-digit words (numbers) on the periphery of its 
8} in. dia. magnetic drum memory, and will accept numbers up 
to nine decimal digits long. In use, the machine selects and 
modifies its own instructions, and operation is fully automatic 
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Crawler Tractor Doubles Up 


Something new in crawler tractor de- 
sign was unveiled recently by the 
Euclid Div. of General Motors Corp. 
with the showing of its new twin-en- 
gine machine. Called the TC-12, the 
tractor has two 190 hp six cylinder 
diesel engines, each driving an Alli- 
on torque converter and the new 
Each 


train independently powers one track 


lorqmatic transmission. drive 
Che result is a tractor with a higher 
power-to-weight ratio, and approxi 
mately twice the drawbar pull at 24 
mph scraper loading speeds, com 
pared to tractors 
speed is 8 mph; weight, 26 tons 
Actually, the TC-12 is two tractors 
made into one, affording the advantage 
of using parts that are matched to the 
power output of the engine, parts that 
have already proved themselves in op 


other big 


Top 


eration, and are in good supply. Also, 
it was not necessary to develop a new 
train for 
[he two separate drive and track as- 


power new, larger tractors. 


semblies are free to oscillate on a 
seven inch transverse shaft, giving it 
flexibility ground 

Ihe transmission has three speeds 


with all 


over uneven 


forward and three in reverse, 


shifting possible under full power. 
I'here is no master clutch. The tractor 
can be shifted into reverse while still 


going in a forward direction. 
The twin-power arrangement also 
1 fast, flexible 


gives steering system, 
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increasing workability. The TC-12 can 
be steered in several ways: changing 
the speed of one engine for a gradual 
change; putting one transmission in 
neutral and using a track brake; on 
sharp turns under full power with on 
transmission in forward, and the oth« 
in reverse. 

The Euclid Div, has been a mem 
ber of General Motors Corp. for onc 
year. Before that it was known 
Euclid Road Machinery Co., 
1 supplier of off-the-highway trucks, 
scrapers, and bottom-dumps. The new 
'C-12 marks its entry into the crawler 
tractor market, said to be in the neigh 
borhood of $400,000,000 annually, 
more than half of the total earth mov 
ing equipment market. Indicating that 
it plans to get a good share of this 
GM just announced the transfer, ef 
fective Oct. 1, of its Electro-Motive 
Div. plant in Cleveland to the Euclid 
Div. for the new 
earthmoving ‘equipment product. , 

Announced and displayed at ti 
same time as the TC-12, three 
new experimental rubber tired scrap 
ers. The S-7, having a 7 cu. yd. ca- 
pacity, is powered by a 138 hp diesel; 
the S-18, a 18 cu. vd. capacity ma 
chine, using a 300 hp diesel engine; 
and the TS-18, featuring two 190 hp 


diesel engines—one 


as the 


ind was 


manufacture of a 


were 


in the tractor in 
front, and the other behind the scraper 
bowl driving the rear wheels 
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New High Temperature 
Plastic 





The Naugatuck Chemical Div. of U.S. 
Rubber Co. has just announced the 
development of a new plastic that is 
capable of withstanding high temper 


atures better than aluminum ot mag 
nesium. The announcement, made 


by Dr. William Cummings at the 
126th national meeting of the Ameri- 
can Chemical Society, claims that the 
new material can withstand a tempera 
ture of 500 F for eight days 

I'he plastic is a laminate made with 
glass cloth and three different resins, 
and tests of the resistance to bending 
showed that the new plastic is 50 pet 
cent stronger than the next best plastic 
of this the 
same resins. kor example: a resin mix 
ture of maleic alkyd and ‘VAC (trially] 
cyanurate) produced a plastic that with- 


type, contaming two ol 


stood a bending force of 19,000 psi 
after it had been heated at 500 F tor 
eight days. 

However, the new laminate, made 


from a mixture of these two resins, 
plus DET (diallyl bicycloheptene di- 
carboxylate), resisted a force of 30,200 
psi under the same conditions. U. S. 
Rubber also states that the new plastic 
has a greater resistance to crazing, and 
will cost less than the TAC plastic. 
Immediately suggested applications 
were for ducts carrying hot gases; high 
temperature molds and dies; and wide 


use; mn aircraft 


We Are Losing 
The Race For 
Engineers 





“The race to produce engineers is rap 
idly being won by Russia’’—so said 
M. H. Trytten, director of the office 
of Scientific Personnel of the Na 
tional Research Council in a 
read at the Fall meeting of the 
American Society of Mechanical En 
he paper is the result of al 
the 
Russian Research Institute at Harvard 
University. ‘The full report will soon 


pape! 


Yineers 


most two years of research with 


be published in book form. 
According to Dr. ‘Trytten, “It is 


safe to say that the total number of 
trained engineers in Russia_ today 
ibout equals the number in_ the 


United States. To accomplish this, the 
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Russians have increased the number 
of engineering graduates from 29,000 
in 1948 to more than 50,000 in 1954. 
By way of contrast, the United States 
graduated only 19,000 engineers in 
1954.” 

Statistics also show that the num- 
ber of higher educational institutions 
in Russia increased from about 750 in 
1939 to 900 in 1952. Enrollment 
grew to 916,000, an increase of 50 
per cent over the same period. Even 
more significant is the fact that enroll 
ment for training has 
grown sixfold in the past 25 years, 
while training of supporting scmipro 


professional 


fessional personnel has grown seven- 
fold. 


Engineering 


lasts 5 54 


5.000 


training 


years, and is based on about 
hours of lectures, classroom and labo 
ratory instruction, attendance at which 
is mandatory. 

Russian professional training begins 
early in the secondary schools where 
emphasis is strongly on science and 
mathematics for all Chere 


are no electives and about 40 per cent 


students. 


of the curriculum is devoted during 
the three years to science and mathe 
matics. Dr. Trvtten added that about 
20 per cent of the U.S 
graduates had 
courses, only 6-8 per 
had physics ind chemistry 

In addition, the Russians have about 
3,500 technikums, or 
tutes, offering three and four vears of 
study. These schools have over 1,000, 


high school 


have general science 


and cent have 


technical insti 


000 students and are now turning out 
350,000 graduates annually, of which 
50,000 are engineering technicians 
fo meet this challenge, Dr. Trvyt 
ten feels that the U.S. should: im 
prove the teaching of science at the 
high school level; expand the train 
and 
adopt a consistent policy that will re- 
sult in the preservation of professional 
particularly 


ing of scientists and engineers; 


manpower, engineering 


and scientific persounel 


Largest Instrument Show 
Attracts Many 





From September 13th to the 24th an 
estimated 35,000 people jammed the 
Convention Hall in Philadelphia, Pa. 
to attend the first International Instru- 
ment Congress and Exposition held 
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by the Instrument Society of America 
Actual registration was 23,000, but 
ISA officials felt that total attendance 
was far in excess of this number. 

As an indication of the growth of 
the Instrument Industry and the in- 
terest in the Instrument Exposition, 
the total number of Exhibitors at the 
First National Instrument 
1946 was 92. Last year there were 207. 


I'his year there were 472 exhibitors, of 


Show in 


which 74 were foreign. 

Highhght of the show was the Fifth 
\nnual Instrument Maintenanc« 
Clinic, held on Sept. 17 through th« 
19th, with the University of Pennsy] 
Some 28 

provided in 


vania acting as host instru 


ment manufacturers 
structors for nine 2 hour sessions. In 


hird Annual Analytical 


Clinic, with lectures 


addition, the 
Instrument 


Finally Here: TV Telephone 


Take one conventional |7 in. televi 
sion receiver, add a telephone handset 
Kay Lab’s ‘TV-1] 
lelevision ‘Telephone 


making a TV-T call, the 


lifted from its hook. The caller's image 


and the result is 
svstem In 


receiver Is 


appears simultaneously on one-half of 
When the called 
answers, his image is shown on the r 

half of 
An adjustment permits either 


his screen. party 


maining each screen. (Sc 


below 
party to make the entire screen are 
available for a variety of uses, such a 
docu 


viewing signatures, 


blueprints 


1954 


demonstrations of the latest advance 
ments in this field, was held in various 
conference rooms in Convention Hall 
In many instances, these rooms lacked 
the space to accommodate all those 
The technical 


sessions, too, were well attended, with 


who were interested 
about 160 papers being presented 
Ihe ISA states that the proportion 
of instrumentation on plant equip 
ment has risen rapidly—increasing 
from 5 per cent in 1939 to 20 per cent 
it present. ‘The trend toward greater 
use of instruments for process control 
was certainly confirmed by the many 
exhibitors of this type of equipment at 
lest instruments and 


n¢ ld 


the Exposition 
components in the electronics 
were also well represented 

As a sidelight, an 


Service Register wa 


Employment 


maimntaine d wh 





ments, and other artick As many 
intercom stations as desired can be in 
stalled in a_ single system 

Kay | iD Ss I\ | l cK signed pn 
marily for industrial use. Inter-plant 
conferences can be conducted with 
executives at their desks. When th 
set is not in use as a I V-I intercom 
the screen may be used for monitoring 
in industrial close-loop television 
tem, used as a standard television 
ceiver, or for receiving subscription 
television. Cost: about $5 ) for a 

tat ’ tallati } 
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nployers looking for instrument men 


cre ibli to list 
ind to 


their 
consult a file 


requirements 
of prospective 
According to the ISA there 
were a number of jobs open at the be 


mplovees 


mning of the show, and many were 

filled 
Ihe how 1m xt \ hich ll b 
the 1lOth National Conference and 
Exhibition, will be held in Los Ange 
ind will be operated ntirely b 


the ISA Lhe Second Int 
Show 


rnational 
is three to five and 
Unofficially, 
bids have been made by Sweden, West 
Germany, and Great 
hosts for th 


nce show 


vears awa 
may be held in Europe 


Britain 5 pro 


National Con 


) tive 


News Briefs 


A Casting Per Second——— 


With an investment of about $600, 
000, the Eberhard Mfg. Co. in Cleve 
land, has what they consider the first 
push-button foundry in the world. The 
new system, developed by the Osborn 
Mfg. Co., of Cleveland, Ohio, is turn 
ing out one 24 lb. casting per second, 
instead of the 
skilled and semi-skilled 


using six watchmen 
customary 4] 
workmen using conventional equip 
ment. Labor savings alone are esti 
mated to be about $300,000 a year 
Ihe system works like this: Cores 
are made on a multi-station rotary unit 
The molding unit, which is made up 


of two parallel molding lines, is fed b 





the same sand handling system. Cope 
ind drag flasks are filled alternately 
at the end of the sand filling station 
Pattern equipment, mounted on a turn 
table, is indexed to the filling station 
to match the cope or drag being fed in 
Che filled flasks are indexed to the 
molding station where they are jolted 
ind squeezed. 

Alternate cope and drag flasks now 
move along the conveyor line and are 
separated into two lines, with the 
drags travelling on a line 34 ft. lower 
than the cope line. The cores are in 
serted manually, then the copes are 
mechanically flipped onto the drags to 
form the complete mold. Molds arc 
then conveyed to the pouring station. 





Ihe largest gas turbine (6000 hp 


ever used to drive a merchant ship is 
being built by the General Electric 
Co. for the U.S. Maritime Admini 
tration. The gas turbine will be sim 
lar to the type G. EF. builds for pipe 
line pumping units, and will burn 
treated bunker C fuel oil. The unit 


vill be placed in the first of four Lib 
hips to be used prototypes to 


: 
evaluate various marine propulsion 


quipment 


The first commercial production of 


titanium by a method other than the 


Kroll process is being undertaken b 
the Electro Metallurgical Co.. a di 

on of Union Carbide & Carbon 
Corporation. Plans are for production 
f at least 7,500 tons of titanium 
metal a year, with the General Sen 


ices Administration agreeing to bu 


for a period of five years, all of the 
plant's output not sold to private in 
dustr Che Electromet process in 
olves the sodium reduction of tita 
lium tetrachloride 

Just announced by the Aluminum 
Company of America is a new high 
strength aluminum forging alloy, 
illed X 7079, which is said to offer 
urcraft designers aluminum forgings 
with greater uniformity of properties 


in heavy sections, plus a considerable 
ductility 
A member 


increase in in cross grained 


of the alumi 


hum, magnesium, copper SeTics alloys, 


X7079 is I 


directions 


ss quench sensitive than 


(75S 


Research is being directed toward us« 


the high strength alloy 7075 


in heavy plate and extrusions 


esting the performance of jct cn 
nuclear reactors, and other such 
still on th 


drawing board, is said to be possibk 


gines, 


devices, while they are 


with a new electronic instrument cd 
signed by N. E. Friedman of the 
of California. It 
the thermal behavior of materials un 


Univ can simulate 
der the influence of intense and rapid 
Adapted to a 


computer, the device permits the com 


temperature changes 
puter to predict the performance of a 


proposed structure from the design 


factors and known material propertic 


Air-cooled Nimonic alloy blades fo 
uircraft gas turbines are being extruded 
bv Henry Wiggin & Co., Ltd. of Bir 
England The extrusion 
process not only permits a wide range 


mingham, 


of aerofoil blade sections with various 
shapes of cooling passages, but also 
improves the forgeability of the mate 
rial. Blades with more uniform prop 
erties than those made from castings 


ire also possible 


According to Armour Research Foun 
dation Institute of Technology in Chi 
cago, plastic pipe and other plastics 
can be produced easier and cheaper 
by taking advantage of a_ simpl 
method for manufacturing furfuryl al 


| his 


intermediate 


involve Ss 


qui kh 


cohol resin process 


forming a resin 
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ind smoothly, by heating furfuryl al 
cohol in the presence of an activated 
and without the use of a 
catalyst as 


ilumina, 


trong acid was formerly 


required. Also, the new process inter 
mediate may be produced in a wide 
with 


Also, according to Armour, 


range of good stor 
we ability 


reactive 


viscosities, 


resins varying in consistency 


from semi-solids to grindable solids 


may be produced from it 
An air-cooled a-c generator for ai 
craft use is capable of operation at en 
ironmental temperatures as high as 
120 C. Jack & Heintz, Inc 
turers of the generator, claim that it 


, manutac 


vill deliver full rating continuously at 
this temperature. “Open” design, per 
mitting air to reach all spots within 
the generator, plus improved insula 
tion, are said to be the key to success 


ful operation of the new generator. 


Minneapolis-Honeywell Regulator Co. 
has just announced a “super power” 
transistor capable of delivering up to 
> amps to a motor, and which can 


operate with a maximum collector 
voltage up to 30 v in a common emit- 
ter circuit, or up to 6U v in a Common 


b According to M-H, the 


power handling capabilities of the new 


se circuit 


super germanium unit are made possi 
‘le by unique structure which permits 
rapid flow of heat to the outside of 
the unit 


gain of about 30, even at collector cur 


Another feature is a current 
rents up to 1 ampere 
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HE ABC SYMBOL, which appears at 
the head of this page, is your brand- 
the reader's brand—on this magazine. It 
stands for Audit Bureau of Circulations. It 
means that this magazine will stay in business 
only so long as it continues to serve its readers 
to their satisfaction. 
That Bureau—known for short as ABC —is 
a voluntary, nonprofit, cooperative association 
founded in 1914 by a group of publishers, ad- 
vertisers and advertising agencies who wanted 
to establish and maintain higher standards of 
publishing practices than then prevailed. Its pri- 
mary and specific purpose was to set up yard- 
sticks to appraise circulation values and to verify 
the claims of publishers as to their circulations. 
For the buyer of advertising space this provides 
an effective means to take some of the guesswork 
out of buying and to reconcile the conflicting 
claims of competing publishers. BUSINESS 
WEEK magazine has aptly described ABC as 
“the publisher’s conscience—and cop.” 


UT IN DOING that job, ABC performs an- 
B other function of high importance to the 
readers of ABC member publications. It pro- 
vides a constant pressure on the publishers to 
keep alive in their staffs a sense of primary re- 
sponsibility to their readers, That is because the 
most simple and direct method of making a 
publication responsible to its readers is to place 
upon it a purchase price, whether by subscrip- 
tion or newsstand purchase. The right to pur- 
chase or to refrain from purchasing a publica- 
tion gives to the reader and to no one else the 
power to pass effective judgment on the pub- 
lisher’s success in serving the reading public 
Each paid publication will grow or languish, will 
prosper or fail, in proportion as it wins or loses 
the following of thousands or millions of read- 
ers. The readers, by their patronage, record their 
judgments as to whether the publisher and his 
publication are measuring up to their responsi- 
bility to them. 





° His Mark 


s 


And that is where the ABC comes into the 
reader’s picture. The newspaper or magazine 
that carries the ABC symbol on its masthead 
must in the first place be a paid circulation pub- 
lication. Moreover, it must conform to the high 
standards set up by the Bureau as to terms of 
payment and accounting methods. And again 
it must open all of its books to the auditors of 
the Bureau on demand. 


NINCE THE INFORMATION thus determined by 
S thorough and impartial audit is periodically 
made public through the ABC statements and 
audit reports, it is constantly available to and 
universally used by advertisers who are consid- 
ering the purchase of space in an ABC publica- 
tion. These reports show the circulation trend, 
as verified and certified by ABC, and thus put 
the advertisers in a position to know whether or 
not the publisher is rendering satisfactory serv- 
ice to his readers 

Thus the publisher who submits his publica- 
tion to the supervision and discipline of ABC 
affirms in the strongest possible manner that he 
recognizes his primary obligation is to his read- 
ers and that he owes his standing to a voluntary 
demand by those readers. It follows that the 
editors of ABC publications must be exception 
ally alert to the desires of their readers and 
responsive to their needs, since any decline in 
circulation will soon show up in the ABC state 
ments and audit reports 


HAT IS WHY we describe the ABC symbol 
sy the reader’s brand. It shows that a pub 
lication must be primarily responsive to him and 
that he holds in his own hands its success or 
failure. And that ABC symbol is not only a 
constant reminder to him of that fact, but also 
an equally constant reminder to all concerned 
that the reader’s willingness to pay for the ABC 
publication is the acid test of its value to him 
and to the advertiser 


McGraw-Hill Publishing Company, Inc. 
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BARNES 
PUMPS 


cD 


DoERR 


MOTORS 








for better design 


Constant-Flo motor pumps are smaller, weigh less, 


eliminate alignment problems. 


BEFORE— 


Conventional, separate pump and motor 
mounted on cast base plate. 


HERE is a new “Pressure Package’’ made possible 
through a unique close-coupled construction. This 
line of rotary gear pumps, manufactured by the 
John S. Barnes Corporation, Rockford, Illinois, 
can deliver pressures up to 3000 psi. Motors are 
available in the NEMA 42, 56 and 66 frames in 
a range from % to 1% hp. 


you GET ™ 


\ 
GOERH 


Electric Motors 
from 1/30 to 5 
hp. Standard 
or Designed to 
Your Specifica- 
tions 


Electric Coporation 


CEDARBURG, WISCONSIN 













AFTER— 


Constant-Flo motor pump combination results 
in compact, lightweight unit. 


The rapidly growing list of applications already 
includes automatic door operators, forced lubrica- 
tion, filters, material stackers and elevators, crimp- 
ing machines, vegetable dicers, fuel oil transfer, 
coolant pumps, chair lifts and machine tools. 


This is another example of product improvement 
—the use of Doerr motors provided the manufac- 
turer with the proper engineering features as well 
as a reliable source of supply. We would be pleased 
to consult with you on your motor applications. 


% 
ORE WITH DOERR: 


SIMPLIFIED ASSEMBLY 


Permits easy inspection, 


quick replacement of 





motor or pump. 
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PRODUCT ENGINEERING— REFERENCE BOOK SHEET 


Avoiding Gear Tooth Interference 


Simple, direct method of calculating maximum diametral pitch that can be used with- 


out undercutting or using non-standard tooth forms. Also useful in evaluating the 


strength advantages of pressure angles larger than 14} deg for a given application. 


REINER J. AUMAN 


Kerns Manufacturing Company 


‘'wo METHODS are commonly used for checking gear teeth 
for possible interference. One is a graphical technique, 
using a layout drawn several times size. The other is 
analytical; it involves solving an equation like the follow- 
ing (see Fig. 3 for notation) : 


(+) (Agee) s (Ate) : 
> = > : > (1) 


Having the maximum outside diameter, it is necessary 
to find the maximum diametral pitch (or minimum 
number of teeth). The following equation is frequently 
used: 





PS. 2 ora 


Both of the methods described above tend to be 
tedious and usually must be repeated several times for 
any given problem since they solve only one set of con- 
ditions. If standard involute gears are to be used, a direct 
method can be derived that will also make it relatively 
easy to investigate the effects of changing the pressure 
angle. 

Using trigonometric substitutions, Eq (1) can be written 
as follows 

d? = d;* + 2d,d, sin* B +d, sin® B (2) 


Taking the maximum addendum as 1/p, the maximum 
outside diameter becomes 


2\ 
d, = (« ae ) (3) 


into Eq (2) and m for d./d,, 


2 


+ (2m + m®*) sin? 8 + 1) 


Substituting Eq (3) 


(4) 


Pmax ‘a{vi 

This equation solves for the maximum diametral pitch 
directly. For further simplification, it can be modified 
for graphical solution by substituting n/p for d: 


_td sin’ 8 — 4 
4 — 2n, sin’ 8 


% min = (5) 


Expressing the righthand side of this equation by K, a 
function of pressure angle, Eq (5) becomes 


% at = K 
or, 
K d, 1 


= —-_s—— = (6) 
Ne mis d, m 


Th min 


™ min 
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This states that must be equal in magnitude to 


Tem ia 
the gear ratio. However, both gears have the same 
diametral pitch 
ry Ne 
P d, d; 
Thus, Eq (5) becomes 
- K " Te min 7) 
Pas = d, a“ din (4) 
Eq (7) relates all the necessary variables at the extreme 


condition before undercutting and can be represented 
graphically, Fig. 1. This chart can be used to evaluate the 
maximum diametral pitch and also the effect on pitch 
by changing the pressure angle. 

It should be noted that the numbers along the abscessa 
and ordinate of the lefthand chart in Fig. 1 merely repre 
sent the ratio of the gear train. They can be either pitch 
diameters or numbers of teeth and can be multiples of 
the original values as long as their ratio is unchanged 
Example 

A set of gears with d, 8.00 in., d 
pressure angle B = 144 deg are 
Solution: Drawing line III from 
intersection of lines I and II, line IV horizontally through 
the intersection of line III and the 144 deg curve, and 
line V vertically through the intersection of line [TV and 
the d, 8 line, the maximum diametral pitch is 14.3 

Since, by definition the maximum limit of d,/d 1.0, 
equal sized gears can have the maximum allowable pitch 
for any particular case where center distances between 
the gears are fixed. 

A 1:1 gear ratio is very common, particularly with 
pump gears. Thus, Fig. 2 plots this ratio based on Eq 
(5) with m = 1: 


2.00 in., and 
given 


the origin through the 


=e i (8) 
dj ¥1 + 3 sin* 8 — 1) 

At times, it is desired to use a pitch larger than the 
theoretical maximum allowed. A corresponding reduction 
in the outside diameter to interference is then 
necessary. For this purpose, Fig. 3 has been plotted for 
a 1:1 ratio, showing the maximum outside diameters that 
must be used. If, for any particular set of gears, the outside 
diameter exceeds the one shown in Fig. 3, the amount 
(dy sce. — Us gray) must be trimmed off in order to obtain 
proper meshing 


Pmax = 


avoid 


(continued on page 20 
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THE DESIGNER AND ENGINEER: 
pioneers of improved products for company growth 


FR Corp.'s new photo enlarger lens housing barrel and sleeve are molded of Lustrex Hi-Test 88 styrene; 
upper housing of Resinox phenolic plastic 





FR’s designers create first low-cost, 


H/-TEST 88 


quality enlarger with Ep itis, 


The FR Corporation's new photo enlarger is a The FR enlarger’s upper housing, made of 

notable example of how sound, functional design Monsanto’s Resinox phenolic plastic, contains a 

in plastics can slash production, finishing and high intensity, low-wattage lamp which produces 

assembly costs — savings that made possible an plenty of heat sure death to most materials 

inexpensive, quality instrument aimed at a big, But not to Resinox! It’s ruggedly resistant to heat, 

untapped market resists chipping and rusting. FR’s designers also 
The lens housing barrel and sleeve are molded know that Resinox molds with flawless quality, 

of Monsanto’s Lustrex Hi-Test 88 styrene — and eliminating costly finishing 

they're classics of engineered economy. Complex Modern designers and engineers plus Monsanto 

shapes that would be difficult, time-consuming and plastics are ideal teammates for greater products 

expensive to fabricate by conventional processes and bigger profits for your company! Write for 

are quickly formed in a “one-shot” molding oper full information on Monsanto plastics to 

ation with Lustrex Hi-Test 88 styrene ...and at a MONSANTO CHEMICAL COMPANY, 

cost far below that of designs in other materials! Plastics Division, Room 2112, 

Ready for assembly when it comes from the mold Springfield 2, Mass 


— no finishing needed! Resinox: Reg. U. S. Pat. Off 


WHICH SERVES MANKIND 
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(Continued from page 207) 
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FIRST 


Do This 
For Just The 
Deep-Drawing Extr 


Here is a series of draws on Armco Zinccrip. There’s not 
a flake, not a break in the zinc coating. And the price of 
ZiNCGRIP is the same as ordinary galvanized steel, plus the 
deep-drawing cold-rolled extra, when a normalized deep- 
drawing steel base is required. Both forming and drawing 
grades come in standard or special weight zinc coatings 
that stand up through any operation the steel base can take. 


A PROVED PRODUCT 

Armco ZinccriP has a record of 18 years of successful serv- 
ice. It is the original hot-dip zince-coated sheet made for 
severe forming and drawing. The revolutionary method of 
coating was patented by Armco in 1936, Armco’s many 
years of manufacturing experience assure you of consist- 
ently high quality. 


A PAINT-HOLDING SHEET, TOO 

The same deep-drawing zinc-coated sheet supplied in a mill- 
applied paint-holding surface is known as Armco ZINCGRIP 
PainTcriP. It has all the deep-drawing and forming quali- 
ties of Zinccrip plus a finish that takes paint immediately 
and preserves it longer. 


LET ZINCGRIP SAVE YOU MONEY 


Find out more about how you can get rust protection at 
reasonable cost with Armco ZINcGRIP and ZINCGRIP PAINT- 
GRIP. Just fill out the attached coupon, 


SECOND DRAW 


eg 


THIRD DRAW 


FINAL DRAW 


4 
| 
| 
! 
! 
! 
| 
! 
i 
! 
| 
! 
! 
! 
1 
! 
! 
! 
| 
! 
| 
| 
| 
! 
l 
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ARMCO STEEL CORPORATION 
4584 Curtis Street, Middletown, Ohio 


Send me your booklet, “Armco Zincérip and Zinccrip Paiwterir™ 
NAME___ 

FIRM___ 

STREET 


CITY 


ARMCO STEEL CORPORATION 


4584 CURTIS STREET, MIDDLETOWN, OHIO 
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MONTREAL 
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ST. PAUL® 









BIRMINGHAM 
@ LOS ANGELES . 


IN 5 MODERN FABRICATING SHOPS 


CRANE 


| 


if} / 

/ 
HHT 
K(((( 


| 


wererrnidn 
it 
if 
iil 


2-in. ammonia cooling coils with 
welded headers and ammonia flanges. 





FREE 48-PAGE PIPE COIL HANDBOOK 


Gives Valuable Design 
and Specification Data 


Dimensions, materials, end con- 
nections, pipe data, helpful en- 
gineering information—you'll find 
it all in this factual, easy-to-read 
handbook, free to pipe coil de- 
signers and users. Drop a card to 
Crane at the address below for your 
copy (Circular 318). 





CRANE CO. 


VALVES * 


212 


FITTINGS °* 








PIPE ° 





builds pipe coils to DESIGN perfection 


You get the results you planned for in pipe coils built by 
Crane. And right along with this close adherence to specifica- 
tion goes a greater dependability that enhances your design. 


Although seamless carbon steel pipe is most popular, Crane 
has the experience—and the equipment to produce pipe coils 
in wrought iron, copper, brass, nickel, aluminum, 18-8 of 
various types, and miscellaneous alloys. At your service are 
the finest facilities for heat-treating, stress-relieving and 
testing of all kinds. Crane can also supply those necessary 
piping accessories to give your design the added value of 
consistent quality throughout. 


There’s further information on this important Crane service 


in your Crane No. 53 Catalog—and in the 48-page Pipe Coil 
Handbook, offered below. 





General Offices: 

836 S. Michigan Ave., Chicago 5, II, 
Branches and Wholesalers Serving 
All Industrial Areas 


PLUMBING + HEATING 
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CYLINDER AT LEFT provides 12 to 1 multiplication of trapped oil pressure for finishing stroke. At right is cylinder that 
provides the fast, long pneumatic stroke. Third cylinder, shown with threaded cap, triggers the high-pressure finish stroke. This 
hydraulic closer unit was originally developed for use in garment pressing equipment. 


Pneumatic-Hydraulic Power Closure 


A pneumatic prime mover for use are less than 1 cu ft, and the air re stroke (at right in drawing and pho 
in machinery and equipment which quirement per cycle is less than 0.11 tos), the second (at left in drawing 
must close under strong loading cu ft. The new design is said to com ind photos) a 12-to-1 hydraulic mul 
ichieves its long stroke and fast op- bine: 1) faster action, 2 damped tiplicavion of trapped oil pressure for 
eration through pneumatic cylinder terminal stopping, 3) more powerful the finishing stroke. The third, on 


action, and its closing force through finish pressures and 4) full reversability booster, cylinder triggers the high 
the differential hydraulic-piston prin in a compact three-cylinder hydraulic pressure finish stroke and is availablk 


ciple. Stroke is 7 in., terminal force assembly. in alternate sizes to offer either the 
is either 2,100 or 5,600 Ib.; weight of he unit consists of three cylinders. regular or heavy-duty finish pressure 
the unit is 41 Ib. Space requirements One provides the fast, long pneumatic Provisions have been made in the s 





214 Product Engineering — November, 1954 




















ond cylinder for minimum drag dur 
ing forward stroke, linear deceleration 
just before high-pressure stroke, elimi- 
nation of cavitation, on return, check- 
ing of speed at cycle close, independ- 
ance from oil viscosity changes. 

Main stroke speed is adjustable by 
regulation of the air supply pressure, 
but does not influence decelerating 
characteristics. The extra hydraulic 


SPECIFIED 


AND MATERIALS 


BY 


closing force at the end of the forward 
stroke (over and above the straight 
pneumatic thrust) is fully and inde- 
pendently adjustable from zero to the 
approximate 1 or 3-ton limit. Pneu 
matic circuitry is simple; and the cycle 
may be taken in steps timed manu- 
ally or automatically by easy treadle, 
lever, button, cam or timer arrange 
ments of the necessary components 


PRODUCT 


(he standard l-ton model is 164 
in. in overall closed length, the heavy 
duty model 21 in. Distance between 
mounting rod and thrust pin is the 
same for both models and measures 
143 in. closed to 21} in 
Pantex Mfg. Corp., 521 
Ave., Pawtucket, R. I 


extended 
Roosevelt 


For more information— 
Circle 1, inside back cover 


Plastic Liners for Bearings 


lhe manufacturer of a nylon-lined 
bearing used primarily where no lubri- 
cation is possible or where increased 
wear resistance is required, have sup- 
plemented the line by making avail- 
able the liners only. Heretofore, they 
offered only the complete bearing com- 
prising a metal outer shell containing 
a nylon liner provided with a specially 
designed compensation gap and con- 
necting oil distribution grooves. This 
is expected to make savings possible 
by eliminating the outer shell in ap- 
plications where the 
nomically retain the liner in a housing 
of his own. 


user can eco- 


he liners are offered in two types. 
Liners that are used in the standard 
line of bearing are offered for appli- 
cations where lubrication is required. 
(he spiral compensation gap, which 
corrects for the high expansion and 
contraction of nylon, is provided with 
interlocking portions which prevent 
the loss of oil from the ends of the 
bearing after it has been circulated 
through the oil distribution slot. A 
simplified having either a 
straight or a spiral compensation gap, 
and without the interlock or oil cis- 
tribution grooves, is also offered. As 
these must be designed and built to 
the customer's specification, they re- 
quire a moderate amount of spec ial 


liner, 


tooling, and therefore are usually only 
furnished for moderate or large vol- 
ume applications the tool 
amortization is a negligible factor. 


where 


USE OF THESE LINERS is said to make possible bearing applications that 





are sub- 


stantially less expensive than regular equipment. 


Numerous methods of retention 
have been devised for these liners. In 
one case a die-cast shoulder in a hous 
ing retains the liners at one end and 
a member attached to the shaft in the 
other. Internal bosses, staking, retain 
ing rings and other assembly compon 
ents are among other methods cur 
rently being used. The manufacturer 
is prepared to help work out reten 


olved in 


tion problems that may be 
individual applications 
For either the standard liner or th 
low-cost simplified liner, housing bor 
recommendations are furnished by the 
Thomson 


N. Y 


manufacturer to the uset 
Industries, In Manhasset 


For more information— 
Circle 2, inside back cover 


CONTINUED ON PAGE 216 
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DUE TO COMPLETE GROUNDING, exposed metal parts of this connecting unit 
or the equipment with which it used cannot become “hot”. 


Plugs and Receptacles for Portable Equipment 
2 I {utp 


With only a screwdriver, the one 
piec ec $egTies 
of heavy-duty, circuit-breaking plugs 
and receptacles for portable electrical 
equipment 
changed. 


interior assemblies of a 


outlets can be _ inter 


Pressure connector wiring 
is used and takes any type and size 
of electric cable up to a full 30 amp 


capacity at 600 v, ac, or 250 v, de 


Integrally Mounted 
Switch Automatically 
Reverses Fhp Motors 


A new switch is said to make the 
reversability of fhp, single-phase elec 
tric motors 


completely) iutomatic 


The device consists of a 


switch 


reversing 
integrated with a. starting 
switch to permit the motor to reverse 
the direction of time 


rotation each 


the motor is turned on. The unit re 
places a conventional starter switch 
ind ¢liminates the 
relay circuits. 

[his new switch will also automati 
cally reverse the direction of rotation 
whenever an unusual overload condi 
tions occurs. 


need for external 
' 


The switch disconnects 


Since pressurc connectors elemi 


nate the need for soldering, wiring 


the new plugs and receptacles is ac 


complished quickly. ‘The interior plug 


assembly lifts out in one piece while 


the receptacle interior assembly re 


mains intact without either plug or 


receptacle contacts being removed. 


(hese interior assemblies can b« 


easily interchanged whenever it is 
necessary to make the plug the “live” 
member of the two units. Also, since 
there would then be no exposed ener- 
gized contacts in the connect 
ing equipment, a “dead” receptacle 
may be safely fed from a “hot” plug. 

An aluminum alloy is used for the 
new plugs and receptacles that resists 
corrosion and which is reported not 
to chip under heavy usage. Insulation 
has high-are resistance and low-mois- 
ture absorption qualities, and the cable 
entrance is held watertight by a rub 
ber cable bushing clamped by a com 
bination gland nut and strain relief 
clamp. Both styles of grounding the 
new equipment, involve grounding the 
exposed metal parts of portable elec- 
trical apparatus. 

Style I has the cable grounding 
connector in the plug connected to 


new 


the plug sleeve by a pressure connec- 
tor. In Style II, the cable grounding 
to the 

extra 
This is longer than 


connector is bonded not only 


plug sleeve but also to an 
grounding pol 


the line poles so that before the line 


poles are engaged or disengaged, a 
ground connection is made. Crouse 
Hinds Co., Wolf and Seventh North 


N. Y. 
For more information— 
Circle 3, inside back cover 


St.. Svracuse 
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BEFORE 


This manufacturer of spring 
Steel parts purchased annealed 
spring steel and processed it 
for desired temper preceding 
fabrication. Frequently 
problems of non-uniformity 
Slowed down production. 
Often-times parts did not meet 
specifications--tolerances 
were too variable--fatigue 
tests would not meet 
requirements. It all added 
up to many costly rejects. 


WHERE YOU 
CAN GET 
SPECIFIC SPECS. 
FOR 

SPECIFIC JOBS 


LOW CARBON 
HIGH CARBON 
Annealed or 
Tempered 
STAINLESS 
ALLOY 
ELECTRO ZINC 
COATED 


ar 


4425 W. Kinzie, Chicago 


Product Engineering 1954 


November, 


PLANTS: 


SALES 
OFFICES t 


LOW CARBON, HIGH CARBON 


2131 South Garfield Avenue, Los Angeles 


CMP COLD ROLLED 
TEMPERED SPRING STEEL 


made WL Catit 
at less cont | 


AFTER 


These problems were given to a 
CMP representative for study 
and,after several discussions 
with CMP technical representa- 
tives, a new manufacturing 
procedure was established. 
Specific specifications were 
developed by CMP for each spring 
steel application and,after 
approval by the Customer, CMP 
then produced and processed 
tempered spring steel to each 
such specific specification. 

The manufacturer's previous 
problems of fabrication and 
tempering-in-process were 
eliminated and the manufacturer 
showed an improved cost on each 
such spring steel job, proving 
once again that it is worthwhile 
to utilize the CMP technical 
spring steel experience which is 
available to you at any time. 


the Cold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
YOUNGSTOWN, OHIO AND INDIANAPOLIS, 
( New York . Cleveland . Detroit . Indianapolis 
Chicago . St. Louis . los Angeles . Sen Francisco 
(Annealed or Tempered), STAINLESS AND ALLOY 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 

THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
Phone: RAymond 3.4581 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC. 
Phone : COlumbus 1-2700 


INDIANA 
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the starting winding of the motor 
when the rated speed is reached. Large 
silver contacts provide a positive elec- 
trical connection and prevent pitting 
ind corrosion. 

As used in a kitchen waste disposer, 
the new switch goes into action when 
the rate of rotation of the shredder 
is slowed down by unusually tough 
or hard foods. The disposing unit’s 
motor is instantly reversed when ob- 


structions cause trouble and the shred- 
der then begins to attack the waste 
from the opposite direction. 

In the case of a garage door clos 
ing mechanism, the switch automati 
cally reopens the door when any ob- 
ject accidentally left in the way is 
contacted. In-sink-erator Mfg. Co., 
Racine, Wis. 


For more information— 
Circle 4, inside back cover 


MECHANICAL COMPONENTS 


Double Solenoid Valve 


Che double solenoid unit itself will 
be available in both foot mounting 
ind manifold mounting in the basic 
5 | 5 r 
§ and 3 in. sizes and in the four-way 
body 


tional 


External pilot supply is op 


Che double solenoid valve is used 
principally where momentary energiz- 
ing of the solenoid is desired to re- 
verse the position of the main stem. 
Chis generally eliminates the use of 
holding relays in the electrical circuit. 
Once the stem has been positioned, 
it remains there until the solenoid has 
been energized to reverse it. Both 
pilots are normally open, a reversal is 
iccomplished by exhausting air at one 


end of the stem or the other. Manual 
override operation is optional. 

Overall dimensions are approxi 
mately 3x5x8 in. Junction box is op- 
tional equipment. Each pilot solenoid 
has a separate plunger. There is no 
direct connection to cause coi! burn 
outs. External pilot supply can be 
built into all double 
bodies. It allows for conversion of 
standard operation in 35 to 200 psi 
pressure range to low pressure and 
vacuum as well as for higher pressures 
(to 300 psi). Valvair Corp., 454 Mor- 
gan Ave., Akron, Ohio. 


solenoid valve 


For more information— 
Circle 5, inside back cover 


Automatic Immersion Heater 


\ one-piece immerision heater now 
ivailable has a thermostat control unit 
that is asserted to eliminate separately 
mounted and wired regulation devices. 
The heater is designed to convert any 
domestic water tank up to 110 gal 
capacity to automatic electric heating. 
The thermostat may be adjusted to 
maintain constant water temperatures 
ina 120 to 180 F range. 

To install, the heater is merely 
screwed into the tank through the 
threaded l-in. pipe opening in the 
tank wall and proper wiring connec- 
tions made. It is not necessary to 
move the tank. 

Che new unit is available in power 
ratings from 750 to 2500 w for either 
118 or 236-v applications. Heaters in 
steel tubing are also available with 
similar ratings for oil heating applica- 
tions. In addition to water tanks, 
these automatic heaters are applicable 
to laundry equipment, steam tanks, 
laboratory equipment and dairy equip- 
ment. Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


For more information— 
Circle 6, inside back cover 


Vibration and Shock Mount 
Incorporates Electrical 
Connectors 


Comprehensive electrical connec 
tors are a primary part of these anti- 
vibration mounting bases. Developed 
to protect electronic 
ponents, they provide maximum sta- 
bility and reduce the rocking or 
tipping modes to a minimum. It per- 
mits installation in areas where sway 


various com- 


space is a restricting factor. It is so 
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very fastener need! 


Only Continental 
Makes Every Type 
of Tapping Screw! 


... fo save you time and money 


Continental is the only producer making all 14 types of thread- 
forming and thread-cutting screws. True to their tradition “‘you can 
always count on Continental,’ they have built a reputation of 
repeatedly meeting every fastener need. 

Whether you are interested in specials or standards, Continental's 
vast stock selection and design know-how are at your service .. . 
backed by 50 years of experience. 

Call today direct or through your local distributor. Let Continental 
help save time and money in your operation. 


yr A o 2 
yA 

.”% 

Manufacturers of HOLTITE Fastenings 


CONTINENTAL SCREW 


New Bedford, Mass., U. S. A. 


— 
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designed that the center-of-gravity of 
the equipment lies in the diagonal 
plane passing through the resilient 
elements. Robinson 


leterboro, N. J 


Aviation, Inc.., 


For more information— 
Circle 7, inside back cover 





Midget Solenoid Valves 


A series of midget solenoid valves 
for handling all types of gases and 
liquids have soft seats and tight shut 
off construction. In the new group are 
time-delay valves, manual reset valves, 


two-way on-off valves and three-way 
valves. Aluminum, brass and _ stain 
less steel are used as body metal to 


suit the application. In stainless steel 
types, all internal parts also are steel 
General Control Co., 801 Allen Ave., 
Glendale, Calif 


For more information— 
Circle 8, inside back cover 


Fuel Pump For Private 
And Commercial Aircraft 


Model RG-10340 mav be 


is the main source of fuel supply and 


utilized 


operate continuously, or operate as an 
wuxiliary to the engine-driven pumps 
It is explosionproof and has the extra 
protection of a fuel seal on the drive 


end in addition to the usual pump 
seal. Motor rating is 0.06 hp at 3750 


Developed bore provides non-pulsat 
ing flow and long life. Inlet and outlet 
ports are tapped 4 in. NPT 
self-priming. 


Pump is 


"he relief valve adjustable range is 
8 to 25 psi at 10 gph, or 7 to 22 psi 
at 35 gph. Excess fuel by-passes in 
ternally through the relief valve. Dis 
placement is 0.086 cu in. per revolu 
tion. A_ separate 
included to accommodate internal 
flow from inlet to outlet port with the 


pump stopped. Weight is 3.5 pounds 


by-pass valve is 


Lear, Inc., Elvria, Ohio. 


For more information—— 
Circle 9, inside back cover 


Lightweight Solenoid Valve 


Chis shut-off valve weighs 33 Ib and 
is said to provide minimum pressure 
drop, straight-through flow and to be 
self-lapping and _ self-cleaning 

Operating voltage is 18 to 30v, d 
and current drain is 4 amp at 24v, d 
Maximum operating pressure of this 
Various 
port sizes are available and both nor 
mally 


new solenoid valve is 100 psi 
normally closed 
Valcor | n 
gineering Corp., Carnegie Ave., Kenil 


worth, N. J. 


open and 


models are produced. 


For more information— 
Circle 10, inside back cover 





Installed Without Rivets 
Or Special Tools 


-A pawl fastener for all types of cab 
inet doors and access panels is readily 


fitted to any panel thickness up to° 


inserting and slipping a speed clip ovet 
the shaft, and attaching the pawl to 
the desired grip length. Once hole is 
drilled, complete assembly and fitting 
of latch is reported to take about 9 
sec, with a screwdriver the only tool 
South Chester Corp., 


used Les 


ter, Pa. 


For more information— 
Circle 11, inside back cover 


Backstop Clutch With 
Full Sprag Complement 


clutch i said to be 


advantageous 


This 
ularh 


pplications where the 


parti 


reducing 


on geal 
ba kstop can 
be incorporated into a bearing bore 
ind an existing shaft extension can be 
used for an inner rac¢ The outer 
diameter of the clutch is basically the 
ume as the outer diameter of a stand 
Diameter 


id bearing tolerance is 


held to insure proper fit (without 
pressing) into a continuation of the 
idjacent bearing bore. Formsprag Co.., 


23601 Hoover Road, Van Dyke, Mich 


For more information— 
Circle 12, inside back cover 


Valve Combines 
Temperature And 
Pressure Control 


A single main valve gives both tem 
perature and pressure control and is 
described as being designed to prevent 
the hunting, cycling or overheating 
that sometimes occurs with tempera 
ture control alone. In operation, the 
valve is set to meet the maximum de 
mand of the svstem pressure-wise. The 
pressure-reducing function operates in 
this way: downstream pressure is 
ensed by the pilot valve which opens 
or closes to 
[his 


temperature control pilot which shuts 


maintain set pressure 


iction is supplemented by the 


the main valve when the temperature 

itrol point is reached. This closing 
occurs regardless of downstream press 
ure. When the 
below the 


valve opens and the pressure reducing 


control temperatur« 


set point, the main 
function resumes automaticalh 
The pressure range is 5 to 125 psi 


(he temperature adjustment range 1 


CONTINUED ON PAGE 222 





rpm with 13.5 v, de, at 7.5 amp. The 13 in. Pawl is quickly adjustable to falls 
motor is fan cooled and has a built-in’ frame thickness with a single set 
radio noise filter. screw 
The design of the unit is of the Installation requires drilling only 
rotary type with four sliding blades one 4-in. hole in the door or panel, 
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Advances in Aluminum Die-Casting have opened 
the door to increased production, for 
Johnson. Johnson pioneered the use of aluminum 
and reduced the weight of outboard motors by 65% 
with the initial aluminum motor. 


lower costs 


Because the outboard motor must remain portable, 
aluminum’s resistance to corrosion and the light-but- 
give more power-per- 

[here are more than 


strong quality ideal, 
pound than any other metal 
fifty-five different aluminum die-castings in the motor 


shown here. 


prove 


Aluminum die-castings permit close dimensional 
control that results in minimum machining. 
strong wall sections and intricate contours are made 


See ‘Mister Peepers 


REYNOLDS 


MODERN DESIGN 


1954 


Thin, 











possible. Excellent surface finishes are achieved with- 
out grinding or buffing. 


You, too, can take advantage of aluminum advan- 
tages and also get Reynolds engineering and styling 
help in the design of your products. Remember 

aluminum is light but strong . . . is always attractive 
(frequently without special finishes) 
lent heat and light reflectivity . . . high electrical and 


has excel- 


thermal conductivity. 


Consult Reynolds Aluminum Specialists on your 
next design or redesign project. Call the Reynolds 
Office Distributor listed under “Aluminum” 
your classified directory or write Reynolds Metals 
2561 So. Third St., Louisville 1, Kentucky 


or in 


Company, 


starring Wally Cox, Sunday nights on NBC-TV 


98 ALUM 


ALUMINUM™ iN 





Look for 
this new seal 
in color on foil 

identifying 
products 
Designed in 
Reynolds 


Aluminum 
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50 F. Standard temperature ranges 


are: 25 to 75, 75 to 125, 125 to 175, 


150 to 200, 175 
275 F. Sizes 2 in. 


to 225 and 225 to 
and over have semi- 
steel bodies; smaller sizes have bronze 
Stainless trim is 
used on sizes 4 in. and smaller; larger 


bodies. steel valve 
izes have bronze trim, standard, but 
can be supplied with _ stainless. 
Capillary tubing 8 ft long and a 
nickel plated bulb is standard on all 
sizes. Klipfel Valves, Inc., Hamilton, 
Ohio 
For more information— 
Circle 13, inside back cover 





Clutch for Limited Space 


Available as a clutch and as a clutch 
brake, this unit has a maximum 
diameter of 8? in. and a complete over- 
all length of 24 in., including both 


shaft extensions. It can transmit a 
torque of 5 in.-oz with a control cur- 


Magtrol, 
l'‘ona 


65 milli-amperes 
Inc., 533 S. Niagara St., 
wanda, N. Y 


rent of 


For more information— 
Circle 14, inside back cover 


Dehydrates and Filters 
Compressed Air 
Two models are rated at 30 and 
100 standard cu ft per min, at line 
pressure of 100 psi. Both models have 
1 condenser to reduce compressed air 
filter 


cartridge for removing solid particles. 


dew points, plus a disposable 


The new prefabricated steel case has a 
spun elliptical head that permits op 


crating pressures up to 200 psi. All 
sealing is with “O”-rings, eliminating 
the need for tools to dismantle the 
units for service. 

In operation, compressed air enters 
through the steel center shaft and 
passes into the spiral copper condens- 
ing section. 
the temperature of the air to within 
2 or 3 deg of the cooling water tem- 
perature. The air then passes upward 
and through the cotton felt filter cart- 
ridge, reenters the center shaft, and 
Condensed 


The condenser reduces 


returns to the system. 
vapors drop into the condensate col- 
lection chamber and can be manually 
discharged or trapped to drain. Hank 
ison Corp., 951 Banksville Road, 275 


Biltmore Building, Pittsburgh 16, Pa. 


For more information— 
Circle 15, inside back cover 


Oil Metering Pillow Block 


Oil retention capacity two to five 
times greater than previously available 
is said to characterize a line of flange 
bearings. They incoporate a new oil- 
metering principle that extends lu- 
brication life considerably. Oil is 
metered through the sintered bronze 
bearing to the shaft in the proper 
amount and only as needed. A newly 
developed wicking material holds nine 
imes its weight in oil and releases oil 
reluctantly upon demand. It is the 
basis of the oil metering principle. 
Ihe bearings are prelubricated with 
oxidation-inhibited oil to prevent any 
possible damage if lubrication is over- 
looked at time of installation. 

he pillow block consists of a pre- 





ball carrying the bronze 
bushing, oil reservoir and oil cup, a 
snap-lock top pre-punched with holes 
at 90 deg to permit mounting in any 
position, a base that can be bolted or 
welded in position. It is completely 
with other 
blocks, and is available in both light 
and medium-duty models with bores 
of 4, é, 2, #4, 1, l%& and 1} in. 


Flange bearings are available in the 


cision-cast 


interchangeable pillow 


same sizes up to and including 1-in. 
bores. Tann Corp., 3750 E. Outer 


Drive, Detroit 34, Mich 


For more information— 
Circle 16, inside back cover 


Solenoid Valves With 
Interchangeable Coil 
Assemblies 


\ pilot-operated solenoid valve is 


now available in 30 different models 
for all size line connections from } to 
14 in. The same coil assembly is used 
on all numbers. Designed for use with 


“Freon” 12 and 22, water, air, gas, 
brine, ammonia, oil, the synthetic rub 
ber (nylon reinforced) diaphragm is un- 
affected by 


Units are 


ilmost any flow material. 


iailable for either a-c or 
d-c operation. Bodies are supplied for 
screwed, sweat or flanged connections. 
Valves can be installed in either hori- 
not 


require careful positioning for proper 


zontal or vertical lines and do 


functioning. All models have maxi- 
mum differential pressure rating of 
250 psi. Jackes-Evans Mfg. Co., 


4427A Geraldine, St. Louis 15, Mo. 


For more information— 
Circle 17, inside back cover 


Aerator for 
Machining Coolants 


A coolant aerator provides a method 
of applying coolants to inanual or 
automatic machine tools and other in- 
dustrial equipment that is said to 
eliminate splash and throwing off of 
these liquids by centrifugal force. The 
device is connected directly to the 
coolant line (no special plumbing is 
needed) and mixes atmosphere air 
with the coolant. According to the 


CONTINUED ON PAGE 224 
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\ FLANGING 
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~ 
~ 


UPSETTING 
™“ SWAGING 
—~ SPINNING 

—§—§ SHAPING 


BENDING 
a 


OSTUCO DOES THEM ALL...AND MORE! 


OsTuco carbon or alloy steel tubing is manufactured, fabricated and forged 
to your exact specifications . . . all under one roof. If you want to know 
more about the advantages of a “single source” where one purchase order 
takes care of all details, send for our latest catalog, “Ostuco Tubing.” 
Better still, send us your blueprints for prompt quotation. 


|: Bea OsSTvUcO TUBING 


SEAMLESS AND 
ELECTRIC WELDED 
STEEL TUBING 

—Fabricating 







OHIO SEAMLESS TUBE DIVISION 

of Copperweld Steel Company « SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 

SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 

CLEVELAND @ DAYTON e DENVER @ DETROIT (Ferndale) @ HOUSTON e@ LOUISVILLE 
LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER @ ST. LOUIS @ ST. PAUL 
SALT LAKE CITY @ SAN FRANCISCO e@ SEATTLE @ TULSA @ WICHITA 
CANADA, RAILWAY & POWER CORP., LTD 

EXPORT: COPPERWELD STEEL INTERNATIONAL MPANY 
117 Liberty Street, New York 6, New York 


and Forging 
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manufacturer, the new aerator also re 
sults in better cooling, longer tool life 
and increased production 

['wo models are available: the 
600 has a 12 in. flexible 
nozzle. Units are furnished with % in. 


No 
hose and 
pipe connectors, and have an operat 
ing range of 5 to 60 psi. Melard Mfg. 
Corp., 432 Austin Pl., New York 
55, N. Y. 
For more information— 
Circle 18, inside back cover 


% x 





Aircraft Clamps 


his plastic-covered aircraft clamp 
was built to individual specifications 
and is being produced in quantity to 
gether with a complete selection of 
AN-742 and MS-21919 clamps. The 
plastic coating is said to be impervious 
to greases and acids. They are car 
in stock for 
Universal Metal 
hambra, Calif. 


immediate delivery 
Products, Inc., Al 


ried 


For more information— 
Circle 19, inside back cover 


Flush Latches For 
Cold-Weather Use 


Quick-opening flush latches for ac 
cess doors and panels, designed for us¢ 
in industrial and interior aircraft appli 
cations at extreme high and low tem 
peratures, have an 
latch button, handle for 
quick opening or closing. This allows 
easy operation even when the user is 
wearing heavy arctic g thick 
insulation gloves such as those used in 
radiation or chemical laboratories 

“Over-center” or toggle action mo 
tion assures positive door closing or 


especially large 


used as a 


lov es. OI 


opening with only fingertip pressure 
For applications involving moisturc 
the latch is available 


with rubber 


gaskets around the latch opening, 
making the latch splash-proof, moist- 
ure resistant and dust-proof. For ap 
plications where moisture resistance is 
unnecessary, such as preventing pene 
tration of wind-driven snow, the latch 
is available without gaskets. The latch 
is completely operable at low tempera 
tures, and at very high working tem 
peratures without the rubber gasket. 

The latch is constructed of stainless 
Latches accommodate a 
wide range of landing thicknesses and 
doors. Modern Aviation Co., 2812 
S. Main St., Los Angeles 7, Calif. 


steel can 


For more information— 
Circle 20, inside back cover 





Variable Delivery 
Feed Pumps 


Adjustable, 
feeds delivered by 


and 


fine 
this 
piston pump are automatically main 


pre selected 
Ccoar;rse radi i] 
tained regardless of changes in in 
ternal leakage due to changes in work 
ing pressure. Maximum feeding press 
ure is 1000 psi. Two sizes of built-in 
gear pumps for rapid traverse purposes 
are available. Maximum 
pressure is 300 psi. 

Dual, actuated, 
built-in control valves provide quick 
and positive control functions in re- 
sponse to remote pushbutton or limit 
switch Full, automatic 
tection against damage to machine, 


traverse 


direct solenoid 


control. pro 
work or tools is provided in case of 
power failure. Small switch and con 
trol panels operate the new pumps 
Only two pipes or flexible tubes are re 


quired to complete the fluid power 
system of a pump and double-acting 
cylinder. Inspection, adjustment and 
servicing of practically all parts can 
be performed without removing 
pump, disconnecting piping 01 drain 
ing the system. Oilgear Co., 1571A 
W. Pierce St., Milwaukee 4, Wis. 


For more information— 
Circle 21, inside back cover 






































Coupling Has Equilateral, 
Tri-Lobe Driving Members 


Che tri-lobe shape is composed of a 
combination of radii, and is void of 
tangent flats. An arcuate profile on 
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Pressure Cooker Gaskets of Silastic 
Last Longer, Reduce Clean-up Time 


The new pressure cooker made by the 
Hamilton Copper & Brass Works of 
Cincinnati, features a steam jacket that 


heats the entire inner bowl. Designed for 
internal kettle pressures up to 15 psi and 
steam pressures up to 90 psi, the cookers 
are sealed with a Silastic* gasket fabricated 


by Garlock Packing Company 


Tests indicate that the Silastic gaskets 
will have at least twice the service life of 
the organic rubber seals previously used 


Furthermore, even foods as hard to clean 
off as tomato paste or candy do not stick 


to the gasket. Cleaning time is reduced 


and the characteristic carry-over taste 
associated with organic rubber gaskets 
is eliminated No. 106 


Silicone-based Paint Withstands 
Up To 1000 F On Oven Interiors 


Especially adapted to preheating and stress 
parts, the 


drawer electric 


relief of small new Grieve- 


Hendry cabinet oven has 
a capacity of 850 F 
that any one of the 24 drawers may be 


opened without lowering the temperature 


It is so well designed 


of the remaining drawers 


The 
by 
with a 


increased 
drawer 

paint 
formulated by Midland Industrial Finishes 


service life of the oven is 


of each 


aluminum 


finishing the interior 


silicone-based 


> 


Continued pz. 2 











SILICONE INSULATED WOVEN HEATERS PROVIDE 
MORE EFFICIENT METHOD OF CONTACT HEATING 


Contact heaters of this type were originally 


Woven contact heaters, once reserved 


exclusively for the military, are now being 
offered for a variety of industrial applica 
tions. One 5 gallon drum 


of these is a 


heater developed by the Pre-Fab Heater 
Company, Inc., of Guildford, Conn. De 
signed to melt drums of plastisol, this 


lightweight heater brings the contents of 
the drum to temperatures in the range of 
110 500 F with maximum speed and 
uniformity Safe the 


heater snaps in place around the drum and 


to 


and convenient 


plugs into any 115 volt outlet 


The RI 


made by 


transformers in radio compasses 


LearCal Division of Lear, Incor 


porated, passed Ordnance tests for moisture 


resistance and extreme thermal shock 
Lear felt, however, that for permanent 
protection, the transformers should be 
potted to come as close to forming a 


true hermetic seal as possible 


After potting with mica-filled epoxy resins 


the transformers are, therefore, impreg 


nated with Dow Corning 200 Fluid under a 


vacuum of 29 inches of mercury 


Continn 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


RF Transformers impregnated with Silicone Fluid Exceed Humidity Specs 


developed to keep high altitude aerial 
cameras and control mechanisms operable 
at sub-zero Lighter, less 
bulky 


heating pads, the heaters are custom woven 


to fit the part 


temperatures 


and more flexible than conventional 


Some of the dozens of con 


figurations and patterns developed for 


military use are shown above These 


heaters operating in the far infra-red range 
at high efficiencies, carry current-densities 
per 
per square inch 


of 15 watts square foot to 15 watts 


<=" 
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DEVELOPMENTS =| 2 = = | 
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DATA... See] 


Ready to use Dow Corning Silicone Foaming 
Powders produce heat-stable, nonflammable, 
easily machined, low density foam structures for 
Can be foamed 
in place and often cured in service. Recently pub- 
lished data sheet describes applications, proper- 
ties and foaming characteristics No. 111 


A 


Truly an up-to-date report is the 16 page article 
New Developments in Silicones’ which appeared 
in a recent issue of MACHINE DESIGN. A com 
plete review of the silicone products most useful 
to designers, the article provides data and illus 
trates applications for silicone foams, protective 


electrical and thermal insulation 


coatings, rigid laminates, dielectrics, oils and 

greases, adhesives, and rubber. Reprints are 

now available No. 112 
A 


Dow Corning 555 Fluid, developed as a water 
repellent component for cosmetics, is one of the 
most versatile silicone fluids produced. 
Completely compatible with most organics, it may 
be useful as a release agent, plasticizer, paint 
and polish additive and carrier in non-aqueous 


ever 


systems. Other advantages include excellent heat 

stability, water repellency, nonvolatility and 

chemical inertness. No. 113 
A 

At least 99% pure SiO., Dow Corning Silica 


offers a unique combination of extremely high 
purity and particle size between 10-20 milli- 
Supplied in a dustless, pelletized form, 
it is readily dispersed in elastomers, solvent and 
oil or water based systems. Properties suggest 
use in synthetic rubbers, plastics, protective coat- 
ings, lubricating greases and textile finishes 


No. 114 


microns 


A 


What's a Silicone?” is the title of a 32 page 
booklet which answers that often asked question 


in semi-technical terms. Indexed and illustrated, 


DOW CORNING SILICONES SOLVE DESIGN PROBLEM 
IN FUEL SYSTEM OF WORLD'S FASTEST AIRPLANE 


SMLASTIC DIAPHRAM J 





The 1650 mph rocket-powered Bell X-1A 
is fueled with 
and liquid oxygen 
held near its boiling point of 
a belt of frost nearly an inch thick collects 
around the fuel tanks. 


a mixture of alcohol-water 
The oxygen supply is 


297 F and 


The oxygen passes from the supply tanks 
to the rocket engine through a regulator 
valve which is controlled by nitrogen gas 
under pressure. This type of valve works 
well under normal conditions At 
extremely low temperatures, however, 
conventional valve diaphragms 
inoperative. Under certain 
conditions oxygen is present in the regu 
lator and could, in with 
conventional organic lubricants, 
violent explosion. 


such 


stiffen 
and become 
valve contact 


Cause a 


SILICONE PAINT ON OVENS Continued 

of Waukegan, Illinois. Grieve-Hendry has 
been applying this silicone finish to the 
interiors of all their oil, gas 
ovens for over 3 years. Easily applied by 
spraying to form a smooth uniform 
coating, the silicone paint the 
metal surfaces against corrosion at surface 


and electric 


and 
protects 





20 COANING 33 GALASE 
OW ALL MOVING PARTS 











wen 
Bell engineers successfully solved these two 
problems with the aid of 
Silastic 
fied for the valve diaphragms 
AMS 3302B. Silastic 
its rubber-like properties from below 
to over 500 F. 


Dow 


250 


Corning 


silicone products was speci- 


Designed 
to 250 


meet retains 


100 


The explosion hazard was reduced by 
using Dow Corning 33, a semi-inorganic 
silicone grease with a serviceable tempera 
span of 100 300 F Bell’s 
report that grease 


is compatible with oxygen and there 


ture to 


engineers this silicone 


fore can be used as a lubricant in valves 
which may be exposed to oxygen. Ordinary 
grease, when used in such places, would 
be an explosive hazard.” No. 107 





SILICONE WOVEN HEATERS Continued 
The wires in the heaters designed to meet 


military specifications, are served with 


glass yarn impregnated with Dow Corning 
silicone electrical insulating varnishes to 
reliable 


the 


assure long and performance at 
range 500 Ff 


The silicone-glass combination eliminates 


temperatures in ol 





: . ; temperatures up to 1000 F. No. 109 | electrical breakdowns caused by sudden 
this booklet has earned an international reputa- 
- ’ ; . and extreme changes in ambient temnvera 
tion as the most interesting and informative . 
description of silicones ever published No. 115 | RF TRANSFORMERS Continued tures. It withstands heavy thermal shock 
| Silicone treated transformers easily pass | without loss of electrical properties 
A prop 

- i . , > i 7 xf SC-D-1594 and ther feature o rts > signers 
Silicone precsure sonitive edhesives that stitch to the humidity tests of S . D-1 anc Another feature of importance to designe 
almost any material, retain useful bond strengths | MIL-E-5400. They will, in fact, withstand | is that only slight consideration must be 
at temperatures from —67 to 480 F. Uses include | immersion under water for 30 minutes given the heater when designing parts or 
bonding | silicone — electricol insulating | at an atmospheric pressure equivalent to | products requiring this protection The 
naterials, li appi t d : 
reer an ea eee ee ee 29 inches of mercury without any change | thin structures are easily tailored to meet 
assembly of small electronic parts prior to . : , . ' ’ 
mechanical installation No. 116 | in electrical characteristics No. 110 | specific needs. No. 108 
Dow Corning Corporation, Dept. RI-23, Midland, Michigan | SILICONE NEWS is edited for product design and development engineers by 
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Falk <1. Shaft Mounted Drives 


LINE SHAFTING BELT CONVEYOR GRAVEL CLASSIFIER 


APPLICATIONS UNLIMITED 


The range of applications to which the all-steel Falk Shaft 
Mounted Drive is ideally suited is so wide that complete listing is 
impracticable. The sketches above are included only to indicate 
a few typical installations where considerable speed reduction 
in limited space is an important advantage. 


BUCKET ELEVATOR 


SIX SIZES 

© 1/2 to 30 hp 

e Single or double 
reduction 

e Wide output speed 
range—420 to 10 rpm 


These versatile, NEW 


speed-reducing units 
save space, power, material and time FALK “In-Built” Factors... 


that give maximum efficiency, 
Here is the economical solution to the countless convenience and dependability 
application problems requiring efficient speed reduc- © Al-ctoc! Frame, with eave tan éeutte te 
tion in limited space! The new Falk all-stee| Shaft rigidity of iron, supports all rotating elements. 
Mounted Drive—a modification of the universally- _- 2 Precision Helical Gears, designed and 
accepted Falk Motoreducer design—embodies many machined by Falk, rated to AGMA standards. 
exclusive structural and functional features which add 3 Pressed Stee! Housings, whose sole function 


: é' is to keep oil in, dirt out; easily removed for gear 
up to better service, longer life and substantial savings. eeniiin without anatase ’ 


This rugged, compact drive mounts directly on the | 4 Through Hollow Shaft with counter bore 

driven shaft—a distinct saving in floor space. Its preci- | provides for easiest installation or removal from 

, , ‘ : . : driven machine shaft extensions. 
sion Falk helical gearing gives highest mechanical 

ffici ith Itant : No adiustabl S$ Backstop can be furnished with the unit or added 
erriciency, with a resu an power Saving. 0a ue a je later for positive prevention of reverse rotation. 
motor bases or slide rails are required. Installation is 6 Positive Lubrication, continuous direct dip 
simple and rapid—output speeds can be quickly of revolving elements at all speeds. 
changed; thus time is saved...Write to Department 7 Tie Rod and turnbuckle serve as anchor and 


247 for engineering bulletin, including selection and factitate V-beR or chein adjustment. 


dimension details. 
a lM a a | 
THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 
@ Motoreducers ® High Speed Drives @ Marine Drives 


@ Speed Reducers ® Special Gear Drives © Steel Castings 


. ble Co © Single Helical Gears © Weldments ba + 
Sia omens vee 2 Gbetnastene © Contest Meshiaing ++ G good name in industry 
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it 7350 rpm; Model 1604135, a 
hydraulic pump drive, 46 hp at 6900 
rpm input and 4025 rpm output; and 
Model 165E130, a pump 


idapter, 35 hp with 6000 rpm input 


hydraulic 
ind 6200 rpm output The units will 
operate within a temperature range 
from —60 to 200 F. Western Gear 
Works, P. O. Box 182 
Calif 


Lynwood, 


For more information— 
Circle 27, inside back cover 


Casters for 
Uneven Surfaces 
Adjustable casters designed to com 


floor 
giving controlled support for kitchen 


pensate for uneven surfaces by 
ind laundry appliances, office furm 


industrial carts or institutional 
ind hospital equipment have been 


Available in a 


installation on 


nounced 
models for 


range of 
wood, 


} 


metal, tubing or angle iron, adjust 


ment is accomplished by turning the 
nut with the fingers. ‘Turn 
ing of thi 

ted to vibrations is said to be 
liminated Adjustable Caster Co., 


Walnut St., Philadelphia 2, Pa 


idjusting 


idjusting nut when sub 


For more information— 
Circle 28, inside back cover 


= 


Centrifugal Pump Has No 
Seals or Stuffing Box 
This 


rotor’ 
motor in a single 
fluid is 
chamber. 


“canned 
with its 
Pumped 
the rotor 
\ stainless steel liner, in 


totally enclosed 


pump is combined 
“wrapping.” 


allowed to enter 


serted in the air gap of the motor, 
isolates the stator section. Automatic 
lubrication of bearings is provided by 
the fluid being pumped, and bearings 
can be replaced by hand, without spe- 
cial tools and without breaking pipe 
line connections. 

“Off the shelf”, these are available 
in cast iron, stainless steel and Monel 
Sizes range from $ to 3 hp, giving 
capacities up to 180 gpm at heads up 
to 90 ft. Standard units can handle 
fluids at temperatures to 450 F and 
pressures to 150 psi. Simple modifica 
tions permit pumping at temperatures 
to 600 F and at pressures to 5000 psi 
Chempump Corp., Station A, 1300 E. 
Mermaid Lane, Philadelphia !8, Pa 


For more information— 
Circle 29, inside back cover 


Fume-Tight Sanitary Faucet 


faucet with 
“Kel-F” sealing rings is available in 


\ corrosion-resistant 


stainless steel and in triple chromium 
plated brass, with heat-resistant plastic 
handle. Positive shutoff is said to be 
assured either by an automatic closing 
arrangement or, with a simple adjust 
ment, by manual operation. 

Steam sterilization and other special 
cleaning operations can be performed 
without risk of damage. Sanitary de 
includes elimination of residual 
trap areas, to further insure against 
contamination. Economy Faucet Co., 


Newark, N. J. 


sign 


For more information— 
Circle 30, inside back cover 


Lubricant Measuring Valves 


Hydraulically-operated valves for 
dispensing predetermine], measured 
quantities of lubricant are now avail- 
able with any discharge output range 
desired. An adjusting screw is located 
at each end of the measuring chamber 
for controlling the exact quantity of 
lubricant output desired. Mounting 
brackets are an integral part of the 
unit. 

These valves are designed for use 
with a four-way control valve, supplied 
with lubricant from a power-operated 
pump. The system provides means 


for automatically metered 
quantities of oil or grease to gear cases, 
small transmissions, bearings and elec 
tric motors in assembly line and other 
types of operations. Lincoln Engineer- 
ing Co., 5737 Natural Bridge Ave., St 
Louis 20, Mo. 


applying 


For more information— 
Circle 31, inside back cover 


Fittings for Flexible 
Plastic Pipe 
['wenty-seven new  special-purpos¢ 
fittings for flexible plastic pipe hav« 
been added to this manufacturer’s linc 
of standard adapters, couplings, tees 
ind ells. ‘These offerings include 
shapes and features never before made 
in plastic. The new line is composed 
of: (1) extra-length couplings, adapters 
and elbows for bacteria-free water well 
installations; (2) long and short adap 
ter elbows to simplify linkages used in 
jet pump hookups; (3) insert reducing 
tees with female threads in the stem 
he long and _ short 
asserted to make water 
stallations less expensive by saving up 
to five fittings. All these items feature 
smaller secondary leak sealing serra- 
tions in clamping areas in place of a 
They have hexagonal 
contours where applicable for easy 
handling. Franklin Plastics, Inc., 


Franklin, Pa. 


adapters are 
systems in 


smooth barrel. 


For more information— 
Circle 32, inside back cover 


Motorized Gas Valves 


A line of motorized valves for auto 
matic fuel control on gas-fired boilers, 
furnaces, ovens, kilns and other gas 
combustion systems have a two-wir 
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Here’s where ——} 


WELDED STEEL TUBING saved money 


First, they used stainless steel tubing made by another process to 
make this water seal. It’s on the main rotating shaft of a well-known 
washing machine. It was 1.210” O.D. by 10 gage. And to make it 
absolutely concentric, they had to completely machine and grind 
both the I.D. and the O.D. 

Now, they use Republic welded stainless steel tubing. There's no 
reaming and boring to bring the I.D. up to specifications. Only 
one grinding operation. That’s less finishing cost. And they can 
use 11 gage instead of 10, because the tube is concentric when it's 
delivered. That means lower material cost. 

Add it up; where you need concentricity and wall uniformity, 
Republic welded steel tubing is not only cheaper. But it also does 
a better job. Let Republic show you how you can use it in your 
products. Just call your nearest Republic Steel and Tubes office. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


222 East 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ELECTRUNITE TUBING 
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motor seat 


uluminum body. 


operator, sort 
construction and an 


ne oprene 


Motor and plunger assembly are easily 
ind = quickly 


the valve without breaking line con 


removed for servicing 


nections. Flange mountings, with 
uminum companion flanges, are 
furnished as standard equipment 


Now in production in 1, 14, 14, 2, 3, 


Fuel En 


ind 4 in. sizes. Eclipse 


mecring Cr Rockford, Il] 


For more information— 
Circle 33, inside back cover 


Powdered Iron 
Bearings and Parts 


[his company has introduced a line 
f iron powder bearings and structural 
parts. Along with iron-copper alloys 


vf several standard ASTM specifica 
tions, special mixtures are available 
on special order, Johnson Bronze Co., 
New Castle P 


For more information— 
Circle 34, inside back cover 


Clutch-Coupling Unit for 
Over-Running Applications 


his full complement unit is de 
signed for applications where over 
running features are required in con 
junction with a flexible coupling. It 
is being applied most often in dual 
drive and alternate power applications. 
Within the space limitations, 
two types of construction are avail 
ible. One is specifically designed to 
be used for low speed over-running ap 
plications; the other, where practically 
ontinuous 


Same 


high-speed over-running 
encountered. Excep 
tional misalignment capacity is 


vided by an 


conditions are 
pro 


easily replaced grid 
member. 
Energized sprags grip at an infinite 


number of positions in the full com 


plement construction. ‘The new 
clutch-coupling unit provides instan 


taneous operation with no backlash 
Formsprag Co., Van Dyke, Mich 


For more information— 
Circle 35, inside back cover 


POWER AND CONTROL 


Tipping Over or Picking Up Actuates Switch 


\ tip-over h for 


ind other portable electri 


safety swit heaters 
ippliances 
1s in production and available for short 
term delivery. The switch is mounted 


inside the base of the appliance with 








a single bolt or rivet. A pin, or similar 
device, projecting through the appli 
ince base, presses against the lower 
contact spring to close the contacts 
Immediately 


the appliance is over 








turned or lifted from the floor, the 
contact spring opens the contacts to 
switch the unit off. The stainless steel 
springs have spot-welded silver con 
tacts. Stevens Mfg. Co., Inc., Mans 
field, Ohio. 


For more information— 
Circle 36, inside back cover 


= 
= 
“= 








~. 


Explosion-Proof Pressure 
And Vacuum Switches 


These units are said to be unusually 
ompact and to be accurate, repeating 
within 1 percent of setting. They 
an explosion-proof 
housing, UL-approved for hazardous 
locations: Class I, group B, C and D; 
Class II, group E, F, and G. 
listings are for atmospheres containing 
vapors of ethyl, ether, gasoline, al 
cohol, acetone, petroleum, naphtha, 


ire enclosed in 


These 


lacquer solvents, as well as natural gas 
or grain dust. 

This new line of pressure switches 
covers an operating range of 30 in. Hg 
to 150 psi pressure, sensing increasing 
pressure. 
Standard models are available for single 
or dual settiags 


or decreasing vacuum or 
Che latter will secure 
two different limits and actuate two 
electrically independent circuits, one 
ac and the other dc if desired. The 
automatically reset by the 
characteristic of the 
Barksdale Valves, 5125 
Los Ange les 58, Calif 


units are 
snap action 
switches 


Alcoa Ave 


For more information— 
Circle 37, inside back cover 


Subminiature Tube Shields 


Ihese shields are carefully formed 


with no sharp bends to break or crack 
under severe vibration conditions, and 


ire good for many imsertions and r¢ 





su 
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technical bulletin 


aNew MOTOR 


for hydraulic pump 
: in a guided missile 





SPECIFICATIONS * TYPE D-638 
Weight: 17.5 pounds * Maximum Capacity: 6.5 HP 


EEMCO Model D-638 was designed and produced for a Volts: 200 A.C. * Amperes: 20 at 6.5 HP * Cycles: 400 
leading airframe ma: ufacturer for use in guided missiles Duty cycle: 3.0 seconds at 6.5 HP 
where greatest power output per pound of weight is 15.0 seconds a! 1.5 HP 
imperative. Specifications called for a 400 cycle A.C. Continuous rating: 5 HP at 2300 r.p.m., 15.8 amperes, 200 volts. 


motor operating on 200 volts, 20 amperes, at 2250 r.p.m. 
and a continuous duty cycle of 3.0 seconds at 6.5 HP 
and 15.0 seconds at 1.5 HP. EEMCO’s D-638, weighing 
17.5 Ibs., was the answer. It also has a continuous rating 
at 5 HP of 2300 r.p.m., at 15.8 amperes. Complies with 


U. S. A. F. specification #32590 for 400 cycle . . : 
A.C. motors. We invite your inquiry on adaptation of Electrical Engineering 
Mode! D-638 for other uses. and Manufacturing Corp. 
4612 West Jefferson Boulevard 
Designers and producers of motors, Los Angeles 16, California 


linear and rotary actuators. 
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movals of tubes without losing their 
spring tension. The Series 100 and 
200 tube shields are available in silver 
illoy for maximum heat transfer and 
in silver-plated beryllium copper. The 
beryllium copper units are reported 
to give excellent results where the pri 
mary purpose of the shield is to hold 
the tube under 
evere shock and vibration 


in place moderate 

rhe sleeve type shields fit into a 
0.420 x 0.420 x 1.0 in. space. 1 he clip 
type shields can be mounted on 4 in. 
centers when loaded from the top and 
on ve in. centers when loaded from 
Both use the same 
base mounting hole pattern 
national Electronic 
177 W. Magnolia 
Calif. 


bro id 
Inter 
Research Corp., 
Blvd., Burbank, 


the end 


For more information— 
Circle 38, inside back cover 


Rotating Selenium Rectifier 


This rotating selenium rectifier is 
said to make possible climination of 
the disadvantages of a commutator 
and slip rings in d-c generators. The 
basic principle of applying a rotating 
rectifier is to mount the unit on the 
same shaft with the alternator field 
and a-c exciter. Exciter field is fed 
from an external d-c supply, which 
may be another rectifier and a variable 
transformer. Output from the exciter, 
usually three phase, is fed into the a-c 
terminals of the rectifier. Output from 
the rectifier is connected directly to 
the alternator field windings 

Using an a-c exciter eliminates the 
commutator and since the rectifier is 
on the same shaft with the alternator 
field, the slip rings are not needed 

The new 


rotating rectiher uses six 


individual 5 in. dia selenium plates 
It is used to supply power to the field 
of a 30 kw diesel generator sct, and 
will deliver 750 w at 30 v. Interna 
tional Rectifier Corp., at 1521 E. 
Grand Ave., El Segundo, Calif. 


For more information— 
Circle 39, inside back cover 


Molded Three-Prong 
Male Plugs 


These rubber plugs meet the re- 
quirements of Article 250, National 
Electrical Code. They are all molded 
directly to the cord and therefore can 
not be furnished separately. 

No. RM7CSA has crow-foot a1 
rangement and is available on three 
conductor No. 18 and No. 16, SJ, 
SJO, S and SO cords. It is rated for 
10 amp, 250 v and 15 amp, 125 v for 
three-wire circuits only. No. RM7GP 
is available on the same size cords and 
is a grounding plug with parallel 
blades for 15 amp, 125 v. 

No. RM8GT is a grounding plug 
with tandem blades rated for 15 amp, 
250 v. It can be molded on three 
conductor No. 18 and No. 16 SJ, 
SJO, S, SO and on three-conductor 
No. 14 § and SO. Grounding plug 
RMS8GP is used on the same cords. 
It has parallel blades and is rated for 
15 amp, 125 v. 

RM9ICS, RMIGT, RMICL and 
RM9IGP can be molded on three-con 
ductor No. 16, 14, 12, 10 S and SO 
RM9ICS and RMOICL. both 
have the crow-foot arrangement with 


C ord. 


the CS type being rated for 10 amp, 
250 v and for 15 amp, 125 v for three 
wire circuits only and the CL type for 
20 amp, 250 v. Whitney Blake Co., 
New Haven 14, Conn. 


For more information— 
Circle 40, inside back cover 


Low Amperage 
Motor Protectors 


A protective device to fit branch cir 
cuits of corresponding 4, 44, 54, 6 and 
74 amp ratings, as secondary protec 
tion for motors and appliances is in 
tended to protect equipment rather 
than wiring. This device can be used 


in a cut-out base wired to any motor 
or electrical equipment, to safely in- 
terrupt excessive overloads and short 
circuits. It trips instantly on “shorts”, 
but has a built-in time lag to handle 
temporary starting loads and line 
surges. 

Service can be restored within 10 
sec. after an interruption by merely 
pressing in the shock-proof reset but 
ton. It will not maintain a circuit 
that has not been cleared of the over 
load-causing condition. Any attempt 
to rest against overload or a “short” 
only increases the speed of tripping 
Mechanical Products, Inc., Jackson, 
Mich. 


For more informaticn— 
Circle 41, inside back cover 
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Snap-Acting 
Bimetal Thermostats 


(he manufacturer claims that the 
pin-type construction of these thermo 
stats gives virtually linear operation 
over thousands of cycles because cali- 
bration is maintained longer than has 
been possible before. 

In “he units, a centerless 
ground “Steatite” pin (A), inserted in 
the lower end of the adjusting stem 
B), carries a hardened steel pin (C 
which adjustment 
igainst the contact spring member 


new 


applies pressure 
D). This design eliminates whip and 
of the adjusting pin, which 
normally is responsible for thermostat 
calibration climbing. Furthermore, the 


weal 


manufacturer states, there is nothing 
to shake loose under vibration, nor can 
the pin bind and cause calibration to 
change. 
The bimetal thermal member (E) 
electrically independent, since the 
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MULULTIRDL* CYR Bearings 
HELP PROVIDE 


“POSITIVE ACCURATE CABLE CONTROL” 
on -GarWeod Cuble Control Units 


It takes dependable, precision bear- 
ings to achieve the “fast, accurate 
control” featured in Gar Wood Cable 
Control Units. That's why Gar Wood 
has standardized on Multirol CYR 
Bearings as cam rollers on the con- 
trol arms. The Model 281 unit uses 4 
CYR bearings to enable precise, fric- 
tionless adjustment of control cables 
on each of two drums that handle a 
scraper or dozer blade. CYR Bearings 
have a thick outer race section to 
withstand the heavy shock loads en- 
countered in such cam applications. 


BEARING SELECTION GUIDE 
A new 140-page Bearing Selection 
Guide, complete with 30 pages of 
vital engineering data, has been 
released by the McGill Manufac- 
turing Co. Ask for Catalog No. 52. 





Product Engineering 


They help make the Gar Wood Cable 
Control a rugged, hard-working unit 
that stops and starts smoothly. 


Multirol CYR Bearings are built to 
provide longer life and greater effi- 
ciency in cam operations. They are 
labyrinth sealed by roller retaining 
end plates tightly fitted and secured 
to the shoulders of the inner ring. 
Yoke mounting is possible where de- 
sirable on shaft sizes ranging from 
Ys" to 1%" for corresponding roller 
diameters of %" to 4”. 


a a 


November, 1954 


FOSDICK DRILL HEADS 
POSITIONED BY CYR BEARINGS 


Fosdick Machine Tool Company uses 
Multirol CYR Bearings to provide 
rigid and accurate support between 
inner and outer columns of this Hy 
draulic Radial Drill. The CYR Bear- 
ings act as guide rollers between col- 
umns to provide precision positioning 
of the drill head. 


CYR BEARINGS 
REDUCE FRICTION 
ON VALVAIR VALVES 


Changing the cam roll 
er on this Valvair 4 
way cam operated 
valve to a Multirol CYR 
Bearing reduced fric- 
tion on the cam plate 
and eliminated elonga- 
tion of the hole in the 
cam arm. Since re- 
placing friction type 
rollers with CYR Bear- 
ings, they have never 
had occasion to re- 
place either the cam 
roller or the cam arm 


Ms G | L ag — Precision Bearings 


McGILL MANUFACTURING COMPANY, 
201 N. Lafayette Street, 


INC. 
Valparaiso, Indiana 
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current flows through the alloy con- 
tact springs instead of through the bi 
metal. This is said to eliminate false 
cycling or life-destroying “jitters.” 
Single-stud mounting for rapid heat 
transfer, a wide variety of terminal 
arrangements, and stem adjustment 
specifications are also available. Stevens 


Mfg. Co., Inc., Mansfield, Ohio. 


For more information— 
Circle 42, inside back cover 


Shaft Position Data 
Transmitter or Receiver 


Although this device is only 3 in 
dia, by electronic means it is said to 
achieve an angular accuracy equal to 
that a precision mechanical dividing 
head or rotary table three to six 
times as large. Its non-military ap 
plications now include use in machine 
tools as a blacklash-free gear ratio, in 
precision dividing heads and in gear- 
cutting machinery where its combina 
tion of high accuracy and no backlash 
make it invaluable. 

The “Inductosyn” 
an electronic 


can be used as 
tool control 
capable of automatically positioning 
the carriage of a machine tool with a 
maximum linear error of 0.0001 in 


machine 


Chemical Motors 
Of 3 to 150 Hp 


rhis motor, specially designed for 
chemical service, is totally-enclosed. A 
stator band surrounds 
enclosed Ite fan 
cover guard is also made of this mate 
rial. The cast-iron conduit box is r 
ported to be sealed with a non-de 
teriorating, impervious compound. ‘The 
ventilating fan for the totally-enclosed 
design is cast iron and a cast bronz« 
fan is used in the model for explosion 
proof service. Designated Types SD 
and SE, these motors are in ratings 
from 3 to 150 hp. Features include as 
bestos-protected windings and trans 
verse lubrication and normalized beat 
ings. U. S. Electrical Motors Inc., 
Box 2058, Los Angeles 54, Calif 


steel 
the inner 


stainless 


Case 


For more information— 
Circle 45, inside back cover 


and positioning a rotational member 
with a maximum angular error of 5 
sec of arc. It can also operate as a 
distance measuring device, capable of 
measuring hundreds of inches with an 
accuracy of a small fraction of a 
thousandth of an inch. 

[he device can also be used as an 
electromechanical dividing head, a 72 
speed data transmission system, a high 
precision position servo, an electronic 
backlash-free gear ratio, a high speed 
electro-mechanical phase shifter, an 
angular pickoff accurate to five parts 
per million, a low inertia speed 
changer. Ferrand Optical Co., Inc., 


New York, N. Y 


For more information— 
Circle 43, inside back cover 


Vacuum Gage Operates 
On Ac 


Six ranges permit the measurement 
of pressures from 1000 to 0.0001 mm 
Hg on a linear scale. A connection 
for a recorder is provided. The Model 
517 radium 
which emits alpha particles and pro 


uses a_ sealed source, 
duces ionized gas molecules which are 


collected on a plate to produce a cur 


rent indicating directly the measured 
pressure. The gage cannot be damaged 
by exposure to atmosphere pressure 
because the ion source operates at 
room temperature and at zero poten 
tial. Naresco Equipment Corp., 160 
Charlemont St.. Newton Highlands 
61, Mass 


For more information— 
Circle 44, inside back cover 
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A 
Snap-Action Thermostat 
With High Load Rating 


his liquid-filled thermostat with a 
2 to 3 deg differential is suggested for 
ipplications where the ability of the 
heavy elec 


thermostat itself to carry 
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dependable NAMCO 


“STELLITE’’- WELD 


Solenoids 


(lo those hidden jobs 


Solenoids offer you a modern, up-to-date way of 
doing jobs automatically, by remote control— 
even in cramped quarters. You can simplify de- 
sign, manufacture and operation—with the posi- 
tive, accurate action of Namco “Stellite’’-weld 





Sol id : The F. L. Smithe Machine Company 
Solenoids. * points with pride to the Champion Hy 
, ; draulic Die Press. Its synchronized ram 

Many manufacturers with a cost or space and cutting board movements provide 


ree ° ° . greater safety and operating ease, longer 
problem have found the solution in these com- machine life. For important switch and 


act reliable solenoids. They’re using them in solenoid components, they chose Namco 
P y g Snap-Locks and “Stellice”- weld sole 


the place of expensive and bulky gear trains, . noids. 


levers, linkages and other mechanisms. They're : on eT ae 
getting better products (usually at lower costs) mes 
by using Namco Solenoids to 


ACTUATE CLUTCHES ACTUATE CLAMPING 
OPERATE SWITCHES HOLD CHUCKS 

CONTROL MACHINES OPERATE VALVES 

MOVE LEVERS VIBRATE CUTTING KNIVES 
PRINT SYMBOLS OPEN AND CLOSE DOORS 
OPERATE SAFETY DEVICES OPEN AND CLOSE HOPPERS 
EJECT WORK IN PROCESS SORT INSPECTED PARTS 


Namco “Stellite’-weld Solenvids are built in 
sizes with ratings from 2'4 to 25 pounds, push 
or pull, at maximum 1” stroke. We'll be glad to 
recommend the size and style best suited to your 
job—ask our engineers to talk it over with 
yours, 

Engineering BULLETIN EM-52 gives 

details on standard Namco Solenoids. 


ELECTRICAL MANUFACTURING DIVISION 


ye The NATIONAL 
Spindle e Hydraulic Thread Rolling ‘ 
ihedtnes © Automatic Trveding Dien anf Tape ACME COMPANY 
nade Mauan * Gusies bemaeae 170 EAST 131st STREET © CLEVELAND 8, OHIO 
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trical loads (20 to 35 amp) without 
relay is more advantageous than pre 
cision temperature response and lower 
load-carrying capacity typical of slower, 
make-and-break equipment. Two mod 
els, one for remote installation the 
other for direct installation, are avail 
ible. The local bulb unit is designed 
for use over an adjustable 50 to 300 F 
range, while the remote unit is avail- 
ible in two ranges —50 to 250 F, and 
150 to 550 F. Up to 25 ft of tubing 
can be furnished with the remote 
model. 

Since the liquid in the bulb model 
is in direct contact with the outer 
hell (which has a heat sensing area 
of nearly 10 sq in.), the response time 
ind sensing accuracy of the thermostat 
ire said to be unusually good. As an 
idditional protection to the response 
mechanism, the snap switch pivots 
igainst the reaction of a torsion spring 
which permits the whole assembly to 
“lift” without damage if exposed to 
extreme temperature overshoot. This 
bulb model, which has a diameter of 

in. and a sensing leg 34 in. long, is 
furnished with a standard 4 in. pipe 
thread fitting for easy installation. 

In the remote model, diameter of 
the bulb is approximately in., and 

length 11 in. The control mech 
inism is housed in a flanged 3 x 3 x 6 
in. case which can be mounted con 

niently on any flat surface. Fenwal 


Inc., Ashland, Mass. 


For more information— 
Circle 46, inside back cover 


High-Temperature 
Precision Potentiometer 


Designed for high temperature op 
eration in computers, jet aircraft, and 
guided missiles, this compact 1-in 
dia potentiometer has a stainless steel 
case and shaft and a precision toroidal 
winding on a ceramic form, with 
“Teflon”-insulated terminals. Stand- 
ird linearity is 0.5 percent; on special 
order, 0.25 percent. With standard 
single-hole panel mounting, depth 
behind panel is 11/16 in. A servo 
mounting is also available: depth be- 
hind panel is 13/16 in 

Operating at 80 C, the dissipation 
is 5 w. The toroidal winding allows 


winding angles up to 360 deg with ex 
treme precision; standard is 354 deg. 
[he unit is available in any resistance 
from 1000 to 25,000 ohms. Waters 
Mfg., Inc., 4 Gordon St., Waltham 
54, Mass. 


For more information— 
Circle 47, inside back cover 





Cam-type Relay Operates 
As Stepping Switch 


Whole banks of relays, or combina 
tions of relays and stepping switches, 
it is asserted can now be replaced by a 
single cam-type rotary relay. Accord 
ing to the manufacturer, the OCS 
relay simplifies design engineering by 
reducing weight, space requirements, 
ind maintenance costs. It is 3} x 
2y« x 18% in. and weighs from 14 t 
20 oz. 

he new relay replaces latch-in type 
relays for alternate on-off operations 
For stepping operations, it can be 
driven self-interruptedly to produce a 
time cycle, or for “homing.” Auto- 
matic Electric Sales Corp., 1033 W 
Van Buren St., Chicago 7, III 


For more information— 
Circle 48, inside back cover 


Hermetically Sealed 
Adjustable Time Delay Relay 


[hese timers, while hermetically 
sealed, also permit adjustment of the 
time delay period. This is accom- 
plished by coupling the standard ad- 
justable type unit to a hermetic rotary 
seal. The timer is thus totally en- 
closed in the hermetic housing and 
can be adjusted after sealing with a 
convenient knurled knob. 

Time delay periods can be supplied 


from 2 sec to 2 hr. The large cali- 
brated dial is read through a glass win- 
dow and allows settings to be varied 
over an 8:1 range in small increments. 

These units are designed to meet 
military specifications and can be sup- 
plied for operation on d-c or a-¢ power 
supplies. One or more switches can 
be incorporated, and electrical con- 
nection can be made with either an 
AN connector or a glass-metal header 
Either bracket or stud mounting can 
be supplied. A. W. Haydon Co., 
Waterbury, Conn. 


For more information— 
Circle 49, inside back cover 


Servo Magnetic Amplifier 


Power requirements of this ampli 
fier are 115 v, 400 cycles and input 
impedance is 10,000 ohms. Input sig 
nal can be ac, de or pulse, and re 
sponse time 1s 1/200 sec. approx 
mately. Ambient temperature ranges 
ire —30 to 55 Cand —55 to 7! C. 

Ihe SMA 4-103 is said to be de 
signed for use in systems employing 
two-phase, 400 cycles per sec, low 
inertia motors. Ketay Mfg. Corp., 555 
Broadwav. New York 12, N. Y 


For more information— 
Circle 50, inside back cover 








a 


Solenoid Contactors 


Iwo AN-approved electronic sok 
noid contactors are now being manu 
factured. One is No. 30AA13, which 
is 24-28 v, dc, continuous duty, single 
pole, single-throw, norm illy open with 
double break. Weight: 1.23 lb. The 
other is No. 31AA13, designed for in 
termittent duty with the same specifi 





> he! 
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color sells... in plastics molded by General American 


PLASTICS DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South LaSalle Street, Chicago 90, Ilinois 





a Facilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 
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cations as the AN 3370-2 
Company, 1744 Albion 
Angeles 31, California 


U.S. Relay 
Street, Los 


For more information— 
Circle 51, inside back cover 


Low-Torque Potentiometer 


In computers, servo-mechanisms 
and other applications where mini- 
mum torque is of paramount import- 
this potentiometer 


puts 0.010 in.-oz, max, torque on sel- 


mce, miniature 


syns for remote indication. Weighing 
only 4 oz, § in. dia and 3 in. in depth, 
the MT-g has stainless-steel precision 
ball bearings, toroidal winding on a 
form and an anodized alum 


Standard 
t0.50 percent above 1000 ohms; on 


CTAMMIC 


inum case. linearity is 

spec ial order, +0.25 percent. 
Operating at 80 C, 

l w 


dissipation is 
[he toroidal winding allows 
winding angles up to 360 deg with ex- 
treme precision; 354 deg is standard. 
[he new potentiometer is available 
100 to 100,000 
Servo mount is standard, and 
up to six potentiometers can be ganged 
on a single shaft. Waters, Inc., 4 
Gordon St., Waltham 54, Mass. 


in resistances from 


ohms 


For more information— 
Circle 52, inside back ccver 


Direct Drive Fan Motors 


\ series of direct drive fan motor 
has been placed in production which 
point mounting with 
floating ac 
transmission 
and 
issembly of the 
motors into ventilation equipment. 
Che cast aluminum rotating end bell 
has integral cast flanges tapped for 


have a single 


what 
tion”, 


1S described sa 


said to minimiz« 


of noise and vibration which 


greatly simplifies 


quick screw mounting of individual 
aluminum blades, also supplied by 
the manufacturer. 

All three units are specifically de 
signed for use in home, commercial 
and light industrial ventilation equip 
ment. A reduction in weight of 50 
percent is claimed, as eompared with 
comparable belt-driven equipment. 
The elimination of extra bearing 
blocks, reduction pulleys, belts, expen 
hubbed fans, fan shafts and 
mounting hardware is expected to re- 
duce overall costs for ventilating 
equipment manufacturers. An addi- 
tional advantage is the.reduced depth. 
On equipment using the new motors 
this need be no greater than 44 in. 

Power rating for thé three motors 
are ty hp for the SP-60A, & hp for 
the S-13E and 2 hp for the S-16. 
S-13E and SP-60A have four-blade 
flanges; S-16 has six flanges. Electric 
Motors and Specialties, Inc., King 
and Hamsher St., Garrett, Ind. 


sive 


For more information— 
Circle 53, inside back cover 


Industrial Engine 
Of 252 to 290 Hp 


High horsepower in the range from 
252 to 290 is provided in this heavy 
duty industrial power unit. The unit 
operates with 12 v on either natural 
or LP gas. 

Dual six-cylinder engines of the 
NM 800-6A class, mounted in parallel, 
are geared to a single power take-off 
shaft in this unit.’ Displacement is 
1600 cu in. Bore and stroke are 
5%ex6 in 

Horsepower ratings are: 290 at 1300 
rpm, and 273 at 1200 rpm on LP gas: 
262 at 1300 rpm, and 252 at 1200 
rpm on natural gass. 

The new unit is designed for use 
with irrigation pumps and other large- 
pumping applications, 
mills and cotton gins, generator sets, 
oil field equipment and crushers 

Separate clutch-engaging levers and 
standard instruments can be mounted 
on either side. Water-cooled mani- 
folds and the new package-type water 
pumps with stainless steel shafts and 
spring-loaded carbon seals are stand- 
ird equipment. Radiator and dual 


volume saw 


fans are supplied on enclosed units. 
Auxiliary pumps are available for use 
with cooling coils. 

Counter-clockwise rotation of the 
power take-off shaft is standard at 
present, with rotation 
planned for later production. Front 
power take-off is available. 

To provide adaptability for a wide 
range of applications, where power 
shaft speeds are of major importance, 
the 1600-12A is equipped with stand 
ard 1:1 or 1:4 gears. Special gears are 
available with 1:4 reduction, and 1:14 
overdrive. Basing engine speed at 
1200 rpm, and selecting the appro 
priate gears, power shaft speeds are 
possible at 1200, 600, 800, or 1800 
rpm. Minneapolis-Moline Co., Box 
1050, Minneapolis 1, Minn. 


clockwise 


For more information— 
Circle 54, inside back cover 


Sub-miniature, Wire-Wound 
Potentiometers 


With a 4-in. dia, this potentiometer 
is available with a threaded bushing, 
servo mounting or tapped hole mount- 
ing. Resistance range is 200 to 50,000 
ohm, tolerance +2 percent standard. 
Ambient temperature operating range 
is —55 C to 125 C. Power rating is 
2 w for 60 C rise. Weight is 0.25 oz. 
\ce Electronics Associates, 125-129 


Rogers Ave., Somerville 44, Mass. 


For more information— 
Circle 55, inside back cover 


Small, Lightweight 
Dc Motors 


l'achometer-generators and d-c mo- 
tors of the permanent-magnet type 
that are 3% in. long by 13 in 
dia and weigh under 20 oz are suit- 
able for airborne and other applica- 
tions in which space and weight are 
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Product Engineering 


New Taylor laminates 


> LIKE everything about this new family 
of Taylor paper-base laminates — including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. .. that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption. ..excellent punching and staking. 


are premium in everything but price 


XXP-351 . . . a high grade laminate with most 
of the properties of XX X P-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability ... 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 
and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


November, 1954 
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factors. As continuous-duty motors, 
from 1/30 to 1/100 hp, they operate 
on voltages of 6 to 27.5 and 3000 to 
9000 rpm. As tachometer-generators 
their outputs are from 0.46 to 2.4 v 
per 100 rpm up to 9000 rpm. Instru- 
ment Motors, P. O. Box 5, Acosta St., 
Stamford, Conn 


For more information— 
Circle 56, inside back cover 





Subminiature Variable 
Capacitor 


Dimensions of this capacitor, exclu 
sive of shaft, are 13/16 x 11/16 x 
11/16 in. Capacitance range is said 
to be provided up to 385 mmf per sec- 
tion, with at least a 10:1 ratio from 
maximum to minimum. Both “rotors” 
and both “stators” are isolated for 
flexibility of circuitry. Other specifica- 
tions include: 3/16 or } in. shaft dia: 
standard shaft length, 3 in.; weight, 
4 oz. McCoy Electronics Co., Mt. 
Holly Springs, Pa 


For more information— 
Circle 57, inside back cover 


Sealed 1} in. Square Meter 


A miniature meter for front or rear 
panel mounting, with terminal studs 
and mounting flange internally sealed 
for waterproofing, has been developed. 
These square panel instruments are 
sealed by means of an internal locknut 
between the instrament mounting 
flange and case barrel. The locknut 
compresses a heavy-duty gasket uni- 


formly and concentrically. Damage 
to the scale window will not destroy 
the watertight properties of the asso- 
ciated equipment. 

Maximum accuracy and stability of 
adjustment between jewels and pivots 
is said to be gained by the use of 
miniaturized external pivots with a 
D’Arsonval movement. High-torque 
permanent magnets are used in the 
meter. DeJUR-Amsco Corp., 45-01 
Northern Blvd., Long Island City 
1-5 

For more information— 
Circle 58, inside back cover 


Integral Noise Filter 
For Small Motors 


Designed to fit a small motor and 
gear assembly, this radio noise filter 
measures |x} in. It serves as an in 
tegral part of the motor instead of as 
an external accessory. 

Along with its miniature size, this 
continuous duty, dual section filter 
features greater than 50 db attenua 
tion over the range of 150 ke to 1000 
me. It operates satisfactorily in am 
bient temperatures as high as 125 C 
\ molded metal insert is drilled and 
tapped to simplify mounting. Potter 
Co., Dept. PEN, N. Chicago, III. 


For more information— 
Circle 59, inside back cover 


Explosion-Proof 
Automatic Controls 


A system of explosion-proof con 
dulets, consisting of a light source 
transmitter and a photo-electric tube 
receiver, now permits automation 
techniques to be employed at hazard 
ous industrial or transportation areas. 
The systtm automatically activates or 
turns off lights, starts or stops motors, 
totals a:sembly line output or controls 
a number of other electrical or elec 
tronic devices. 

rhe light source transmitter hous- 
ing is cylindrical and features a 
threaded adjustable focusing ring with 
converging lens and outer explosion- 
proof window. Lens focal limits are 
from infinity to a point within 6 in. 
from the lens. Inside the housing a 


6 v auto lamp provides the actual light 
source. From the receptacle terminals, 
flexible leads extend through a factory 
seal to the junction housing where— 
through a threaded cover—they may 
be easily reached for splicing. A trans- 
former attached to the housing pro- 
vides for a 115 v primary and 5.2 v 
secondary. This secondary voltage con 
tributes to approximately 2500 hr 
lamp life. 

The receiver consists of a photo- 
tube receiver with lens, photo-tube, 
thyratron, electronic amplifier and a 
load control relay. Completely ex- 
plosion-proof and UL-classified for use 
at Class I, Group D hazardous loca- 
tions, the unit has a cast cover and 
housing. Flame-tight threads connect 
the lens assembly to the cover. Crouse- 
Hinds Co., Wolf and Seventh North 
St., Syracuse, N. Y. 


For more information— 


Circle 60, inside back cover 


Magnetic Servo Amplifier 


(his amplifier can be used to op 
erate any two-phase, 60 cycles per sec 
servo motor requiring up to 16 w into 
the control phase. The only power 
supply required is 115 v, 60 cycles per 
sec, single phase. When used with a 
simple preamplifier, it may be em 
ployed in the most accurate and de 
manding type of control] systems. 

The unit will deliver reversible 
phase a-c output for reversible phase 
a-c or reversible phase d-c input. Poly 
technic Research & Development Co., 
Inc., 202 Tillary St., Brooklyn 1, N. Y 


For more information— 
Circle 61, inside back cover 


Electrical Receptacle for 
Two or Three Wires 


Designed to meet two-circuit speci 
fications, a two-wire, three-wire duplex 
electrical receptacle is recommended 
for use wherever grounding of portable 
tools and equipment is required and 
offers the added convenience of ac- 
cepting parallel bladed caps used on 
appliances and housewares that do not 
require grounding. At the same time, 
due to the two-circuit construction, 10 
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~NEW! 


10 key features in a brilliant new design 





the Ahlberg ‘‘SP”’ 


PILLOW BLOCK 


Good news for bearing users! The new SP 
6.) combines all modern pillow block features to give 
you finer performance. . . longer life 
... greater economy! 


. Grease fitting for 6. Eccentric type shaft lock 


lubricati 
vo Tententing 7. Maximum size balls 
2. Pre-lubricated bearings for greater capacity 


3. Generous lubricant . Equal load distribution 
reservoir for longer life 


4. Fully self-aligning . Strong, rigid housing 


. Dirt-proof, leak-proof . Elongated bolt holes 
flinger type seal for interchangeability 


Write 
for catalog 
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COMPACT DESIGN 
SAVES UP TO 


oe =, 


2 


eal 


~ 


Saves 


PERFORMANCE 
WITH EXTRA HIGH 
SAFETY FACTOR! 


CYLINDERS 


OIL pressure to 750-AlIR to 200 P.S.I. 


- in” 7 / 


SQUARE HEADS WITH TIE RODS Fa 


/ 
/ 
/ 


se / SPACE 
[t-s ] rar) f{ SAVED 
we | ee | AL 


1-3 SPACEMAKER provides additional reem for 
adjacent equipment without secrificing strength 


/ 
/ 
/ 


Now the sensational new T-J Space- 
maker sets the pace in compact cylinder 
design and efficient performance! 

New “Self-Aligning’ adjustable oil 
cushion means faster acceleration and 
be:ter cushion than ever before . .. New 
T-J Super Cushi»n Flexible Seals for air 
insure positive cushion with automatic 
valve action for fast return stroke. 

More plus features include—heavy wa!'l, 
precision honed, hard chrome plated, 
seamless steel body . . . leakproof cyl- 
inder head to body construction . . . 
heavy duty, high-tensile, bard chrome 
plated piston rod. Write for bulletin 
SM-454-2. The Tomkins-Johnson Co., 
Jackson, Mich. 


TOMKINS-JOHNSON 


wyoRA CLINCHORS 


New Parts and Materials continued 


| amp, 250 v, three-wire grounded or 
three-phase systems can be accommo 
dated for applications such as air con 
ditioning or small three-phase motors 
Contacts are all double wipe, ind 
pendent feeds. Unit is UL-approved 

| conform to rigid heavy-duty specifica 
tions and complies with new NEMA 
and ASA code. Slater Electric and 
Mfg., Co., Inc., 56 St. and 37 Ave., 
W oodside, N. ¥. 


For more information— 
Circle 62, inside back cover 


Sub- Miniature Jack and 
Plug Combination 


About one-third the size of previous 
models, this phone-type unit is sug 
gested for use in computers, tape re 
corders, dictating machines and minia 
ture radios. The jack can be mounted 
in any panel up to 4 in. thick. Over 
all length of the plug is 3 in., with a 
9/64 in. dia. In the present model 
the plug is molded directly on the 
cord, but detachable cords are being 
developed. Telex, Inc., 1633 Eustis 
Ave., St. Paul, Minn 


For more information— 
Circle 63, inside back cover 


Snap Switch with Low 
Actuating Force and 
Repeat Accuracy 


Movement differential is 0.0005 in 
max in these snap switches. They are 
expected to prove suitable for use in 
pressure-sensitive thermostatic con- 
trols and short-motion gaging devices 

Three styles of over-travel plungers 
are offered: 1) Type WHBH-S5 has the 
“stubby” over-travel plunger with the 
tip, in operating position, 27/32 in 
from the center-line of the mounting 
holes; 2) Type WHBJ-5 has a threaded 
sleeve 15/32 in. dia with two solid 
and two self-locking nuts for single 
hole panel assembly—tip of the 
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Harvey Aluminum 
will reduce your costs 





HERE’S HOW one manufacturer 
CUT MATERIAL COSTS 17% 
CUT MACHINING OPERATIONS 12% 


REDUCED WEIGHT 67% 


Working with Harvey’s integrated team of engineers 


and metallurgists, a leading gunsight manufacturer* 


“tailored” his product to take advantage of 

the lightness, strength and machinability ¥ 

of Harvey aluminum. By using an aluminum ae 

extrusion for the basic shape rather than = 


machining the entire unit from steel 


5 ’ G ¥5 of > , 
FY } ar 
the weight of the gunsight mount was 7 a 
reduced 67%, fabrication opera- vs 
tions were cut 12% and production / The men at Harvey Aluminum are dedicated 
’ to the idea of improving your product while 
costs were reduced 17%. Harvey reducing your costs. And remember, we pre- 


pay the freight to your plant 


// 


MAKING THE MOST OF ALUMINUM FOR EVERYONE 


offers many other ways to cut 


your costs. One example is 





the new Harvey 66S alloy. 


*Name on request 
| = 
®luminum 

An independent producer of aluminum 

extrusions in all alloys and all sizes 

special extrusions, press forgings, HARVEY ALUMINUM SALES, INC 
bar stock, forging stock, tubes, impact 

extrusions, aluminum screw machine TORRANCE —LOS ANGELES, CALIFORNIA 
products and related products BRANCH OFFICES IN PRINCIPAL CITIES 


— 
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Here is How 


CATERPILLAR’ g 


BARCO 
Joints 


Swivel 


+ VERSATILE. Barco Swivel 


Joints solve many piping 
problems where leakproof 
flexible connections are 
needed to allow for move- 
ment, overcome misalign- 
ment, and guard piping 
against vibration, strain 
or shock 

. NO BINDING. Upto 10 
side flexibility with 360 
swivel movement. Low 
torque; easy turning. No 
lubrication required. 


» MANY STYLES AVAIL- 


ABLE. For pressures to 
3,000 psi; temperatures to 
600° F. Sizes %”" to 2” 
PRESSURE-SAFE; FIRE- 
PROOF. Joints have high 
safety rating and develop 
no dangerous pressure 
thrust. 

- COMPACT. Easy to install. 
Require less space than 
other types of flexible 
connections 


ASK FOR BULLETIN No. 265A 


-g2 HYDRAULIC 
CONTROL Lies 


@ THIS photograph illustrates the use of a 
self-aligning Barco Swivel Joint on the hydrauiic 
connection between a Caterpillar Diesel DW10Tractor 
and W10 Wagon. The male end of the joint screws 
directly into the king pin (arrow) in the main hydraulic 
pressure operating line between the tractor and the 
wagon. It is used at the pivot point in place of a long 
length of hose. At this point, it provides complete 
flexibility for turning and sideways movement of the 
wagon without placing any strain on the 200 psi 
pressure piping. 


Rugged Barco Swivel Joints are ideal for this kind 
of service because they stay leakproof and require no 
lubrication or attention over long periods of time. 
This is one of thousands of different applications 
where Barco joints are used to solve piping problems 
in industry. When you need flexible piping connec- 
tions on machinery, check with Barco. Worldwide 
Sales and Service. BARCO MANUFACTURING CO., 
527M Hough St., Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 


New Parts and Materials continued 
plunger, in operating position, is 
55/64 in. from the back of the mount 
ing panel and 14 in. from the center 
line of the two mounting holes; 3 
[ype WHBQ-5 has the small over 
travel plunger, with the tip, in op 
erating position, 1-7/64 in., from the 
center-line of the mounting holes; 
+) Type WHB-5 is the basic switch in 
this series and its UL-listing is 15 
amp, 125/240/480 v, ac 

The basic switch is 1-15/16 in 
long, 15/16 in. high (exclusive of the 
over-travel plunger) and 11/16 in 
wide. W. L. Maxson Corp., +60 W 
34 St., New York 1, N. ¥ 


For more information— 
Circle 64, inside back cover 


Industrial Thyratron Tube 


A single end thyratron tube, the 
NL-716, is rated at 1 amp, dc, and 8 
imp, peak current. It is designed 
especially for motor speed control and 
low current regulated voltage supplies 

Ihe tube is gas-and-mercury filled 
for quick-starting and long life. Its 
constant characteristics through wid« 
temperature ranges and long life mak¢ 
it particularly valuable for industrial 
control applications. Other 
ire: filament voltage, 2.5 v; 
current, 6.3 amp, peak forward and 
peak inverse voitage, 1250 v. National 
Electronics, Inc 


ratings 
filament 


.. Geneva, Ill 


For more information-— 
Circle 65, inside back cover 


Demodulator That Uses 
No Vacuum Tubes 


\ phase-sensitive demodulator pro 
duces a full-wave, reversible polarity, 
d-c voltage output for a reversible 
phase, a-c voltage input. It will also 
function as a modulator, producing an 
in-phase a-c output of carrier frequency 
that is proportional to the d-c voltage 
input. It is ideally suited for feeding a 
d-c controlled, amplifier 
from an a-c signal source. It may also 
be employed as a small, light, low- 
cost lead or stabilizing network for 


magnet 


servo systems. Other important uses 
are to drive a d-c meter from an a-< 
source, operate polarized and non 
polarized d-c relays, and indicate the 
phase angle between two voltages. 
lhe Type 808 features a drift of less 
than 1 percent over an ambient tem- 
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| Specify | vs. 
GITS [int SEAL 
Result: 


Economy 


Fdmiund Rurbe 








“Beonomy counts not in Savings but in selection 


Economy through Efficiency 


Gits Unit Seal. proves itself in dependable performance ver a wide 
igelale | -MeehMee) ©) -1eehilale Me aelaleliilelal including extra-high speed, heat and 
pressure applications.- Operation. at peak efficiency always means 


Economy through Adaptability and Versatility 


CTU CLM elm  Muclla@mels)slilaslicll Mel MoM lcliclsiacih te Ml tu melalticlile 


rieo in st a harness the savings of mass production to y 
fic needs. Gits Unit Seol already has wide application in 
dale selileh alate Mil ale. a cebialiale Machines, Disposal Units, Gear Motors 
Nielt tem (ciliata Mme Vigedeli Mmetia-liit Pumps Accessory Drive Units, Jet 


Propulsion Units, Electrical Power Equipment, Automotive Accessories 


Business Machines, Standard and*Special Machine Tools 


Economy through Long Life 
Gits Unit Seal is designed for maximum life in any recommended 


ition. Here's the real “proof of the pudding” in saving money 


Write Today For FREE Illustrated Brochure 
9 send us your seal problem. Our experi 


enced engineering stof is at your service 


) eel “Conidae Secl requiring only 25 
more space than lip-type seals 

















62. NS Pe Ea ore er 


1kh3e S. Kilbourn Avenue Chicago 23, Illinois 
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perature range of —55 C to 85 C 
COUGA Wr ARE Operation at temperatures of up to 
100 C is permissible if slightly higher 
drift can be tolerated. It is useful 


co over a wide range of carrier frequen 
cies, from 50 to 5000 cycles per sec. 
Polytechnic Research & Development 


ps ~ Co., Inc., 202 Tillary St., Brooklyn 
WITH ‘“‘ALODINE''® 1 N.Y 





For more information— 
Circle 66, inside back cover 


Dynamic Force Gage 


lhe Model 2101 gage offers a full 
scale output of 3 v for each range. 
he terrific speed of the GRUMMAN Cougar his sensitivity remains constant over 
the frequency range of 10 cycles per 

and its severe service requirements make sur- a 
sec to 5 kc when loaded with a resist 


face protection of its aluminum components a ance of 100 megohms or more. ‘These 


5 


0, 100, 500 and 1000 Ib. 

Ease of coupling and small size per- 
mit the use of the gage in servo link- 
ages, force balances and mechanical 


“must.” ““Alodine’” provides a durable paint force gages will be available for inputs 


Navy LCdr Francis X. ; f 15 
Brady with Cougar. in bond, in addition, it protects the aluminum palin a 


which he broke transcon 


tinental flight record Apo! ~— against corrosion, especially when exposed to 
Ist 1954—3 hour 40 


minut 49 second 


systems requiring minimum mass. 
Alodizing meets the re- ' The 15 Ib gage weighs less than 1 oz., 
quirements of Military : is § by 1 in. Endevco Corp., 689 S 
»., Pasadena 2, Calif. 
Specification MIL-C- : ‘ Fair Oaks Ave., Pasadena 2, Cali 
i For more information— 
2941 Circle 67, inside back cover 


Snow-covered Panther Jets 


If its aluminum be on flight deck of | SS Philip- 
‘ pine Sea prior to take-off 


sure it's Alodized Three-Phase Electric 
Heating Element 


\ three-phase electric heater unit 
has been developed for commercial 
cooking equipment such as coffee urns 
that comes in a wide range of sizes 

===>" Panther Jets on run-ways and ratings. The unit can be used in 
Pioneering Research and Development Since 1914 steam tables or other containers with 
a minimum water depth of 24 in. It 


AMERICAN CHEMICAL PAINT COMPANY _ * isslled simply by cutting a 2 


in. dia hole in the bottom of the vessel 


ACP] AMBLER. PA ACP and fitting the heater over a gasket and 
‘ 7 TSSes washer. 


DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. The unit has tubular-type, copper 
| sheathed heating elements. An acces- 





Se eRe mone 
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~ OIL-RETAINING 
POROUS BRONZE 


BEARINGS 












DO YOU HAVE YOUR COPY OF 
THE NEWCOMDPOSTocK List? 


= @ BOUND BROOK 


duced for the leaders of Amer BOUND BROOK OIL-LESS BEARING CO. EST. 1883. BOUND BROO 


Industry. You too will be pleased 
with the 20 pages of latest infor- a (ONLEA iA 


MME POWDER METALLURGY BEARINGS + PARTS 


This Stock I 
of 70 years 














p-—------------ 















DIESEL“ 
Nordberg POWER CHIEF 
Diesels are compact, heavy 
duty units of 442” bore x 544" 
2 and 3- 
cylinder models. Available as 


stroke, built in 1, 


power units in sizes from 10 
to 45 hp, with stub shaft or 
clutch power take-off; and as 
generator sets from 6 to 30 kw. 


one a ae a oe ee oe oe ee ee 


ncnecanstsieneansietenhnnunseemenenssanamendl 


~~ = SPARK-FIRED 


GAS 


Nordberg POWER CHIEF 
Gas Engines provide up to 18 
hp, stub shaft or clutch power 
take-off; and up to 10 kw as 
“packaged” generator sets. 
Presently available only as 
single cylinder, 442” x 5%” 
units. 


Nordberg POWER CHIEF engines are backed by over 60 years 


experience in the design and construction of heavy duty machinery 


for the world’s industries. Clip the coupon for full details 


NORDBERG MFG. CO, Milwaukee, Wisconsin 


| Ip 
I od. hid | Vw, 


Builders of America’s 


Largest Line of 
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be 


NORDBE RY 


LA 


y Diese 


eavy vu'l) 


| Nordberg Mfg. Co., Milwaukee, Wis. PRE 
| Please send full detai's on the new Nordbe-g POWER CHIEF 
MAIL | Diesel Engines Gas Engines 
COUPON | (Check one or both) 
| Name 
FOR DATA ; Compony 
| Address 
| City Zone State 
Pe a eR ay Le 4-354-PE 









| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
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New Parts and Materials continued 


sory three-heat, three-phase switch 
permits heating at 4, 4 or full power, 
but automatic control can also be pro- 
vided by thermostat to maintain pre- 
cise temperatures. Capacities range 
from 1,000 to 6,000 w, while voltage 
ratings of 120, 208, or 240 are avail- 
able in all wattages. Edwin L. Wie 
gand Co., Thomas Blvd., 
Pittsburgh 8, Pa. 


Por 
535 


For more information— 
Circle 68, inside back cover 


Metallized Ceramics for 
Both Hard and 
Soft Soldering 


Either hard or soft solders may be 
used to bond metal-coated 
ceramic parts to metal components 
Ihey are used for seals in electrical 
and electronics equipment and for 
tube socket bases, rotor shafts, stators 
insulators, electrodes (in place of all- 
metal parts), condenser 
end plates. A hermetic pro- 
vided by the metal coating used that 
can be applied over either glaze or 
bisque finishes. Frenchtown 
lain Co., Trenton 9, N. J. 


these 


coil forms, 


seal is 


Porce 


For more information— 
Circle 69, inside back cover 


High-Voltage, 
Glass-Cased Capacitor 
Operating 
these capacitors is from 55 C to 
105 C. 
sary up to 85 C. 


temperature range of 
No voltage derating is neces- 
At 105 C, the maxi- 
mum applied voltage recommended 
for continuous operation is 75 per 
cent of the rated voltage. Gudeman 
Co., 340 W. Huron St., Chicago 10, 
I] 


For more information— 
Circle 70, inside back cover 


Long-Barrier High 
Voltage Connector 


High voltage connectors designed 
to ninimize the possibility of circuit 
breakdowns are equipped with 15 con- 
tacts, including three high voltage cen 
ter contacts which can be removed for 
more and _ then 
easily replaced. Extra-long barriers give 
these 


convenient wiring 


connectors increased creepage 
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It's welded— 
but you can't feel the weld 


It has to be accurate 





It's easy to 
fabricate 
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Specify Brainard ror 
WELDED STEEL TUBING 


@ Brainard welded tubing is an economical struc- 
tural material, and offers many physical advan- 
tages. It has a smooth exterior, with all weld 
flash removed. Its wall thickness is uniform, since 
it is formed from flat strip. With welded tubing 
you can cut weight without sacrificing strength. 
And there’s practically no limit to the design 
requirements you can meet with this easily 
fabricated material. 

Brainard maintains continuous quality control 
throughout manufacture—from ore to finished tub- 
ing. Careful supervision assures you high quality. 
For complete specifications call or write Brainard 
Steel Division, Dpt.GG-11 GriswoldSt.,Warren,O. 
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path and air gap and make them par 
ticularly effective at critical points 
where resistance against breakdowns is 
required. These connectors are de 
signed to be used with AN-36 shells. 

The connector sockets are machined 
of spring-temper phosphor bronze, 
and pin contacts are of brass. Both 
are gold-plated over silver. Moldings 
are available in three different com 
pounds; flame-resistant, mineral-filled 
“Melamine,”  “Plaskon” - reinforced 
alkyd, type 440, or orlon-filled diallyl 
phthalate. DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. 











For more information— 


' Circle 71, inside back cover 
’ Oval-Covered, Flat-Backed 


Conduit Fitting 


CAN SAVE YOU UP TO 90% These fittings are designed with 


many interchangeable elements to 


ON GEAR COSTS meet electrical requirements for ma 


chinery wiring as well as plant main 





tenance and new construction. The 


For over a decade we have been ferrous alloy castings have tapered 

manufacturers of fine pitch gears. In machine-cut threads. The large flat 

QUIET : : ie back area is said to be easily drilled 
. this we are serving some of America’s he 

DURABLE most particular users of precision and machines. The interiors are large 

e commercial gearing. enough to facilitate wire pulling and 


the rounded edges prevent wire dam 
age. The oval covers have self-retain 


for secure mounting on _ vibrating 


EFFICIENT Now we have added a completely 


° equipped department for producing ing screws. Pyle-National Co., 1334 


— —" Nylon Gears. Because of our past ex- N. Kostner Ave., Chicago 51, Ill. 


‘ a For more information— 
LUBRICATION perience and our facilities, we are a Circle 72, inside back cover 
. logical source for Nylon gears. We can 

mold large quantities at savings up to 


90%. We can cut smaller quantities Pressure and Temperature 
from molded blanks at definite sav- Measurement 


ings. We can produce experimental This pressure and temperature 


work cut from Nylon bars. measuring system is based on a signal 
generator which is reported to have 


A Nylon Gear can mate with a metal gear been tested and proved in military 


—we can make both—and be responsible a 
for the performance of both. Benefit by servo-systems for over a decade. The 
our KNOW HOW to SHOW HOW Nylon signal generator is a high resolution, 
Gears can be adapted to your use. 


electro-magnetic, rotary transducer 
with a linear output. Fluid pressure in 
’* a twisted Bourdon tube or a tempera 

When you think of GEARS . .. .n any material . . . think of GEAR MEN tire sensitive bi-netallic ribbon spiral 
rétates the signal generator a minute 

r St amount, producing a _ proportional 


electrical signal. 
A complete system consists of a 
PROCESS GEAR co., INC. source of constant 60 cycle current, 
4616 WEST FULLERTON AVE., CHICAGO 19, ILLINOIS pressure or temperature detectors 
y, 


which can be directly mounted on a 
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+ “Mighty-Mite” could be name 
of this pocket-size gear motor. 


Motor with inbuilt gear reduc- 
tion for slow-speed devices, 


*~ 


Heavy-duty turbine driven by 
a high-speed universal motor, 


Low-weight, powerful 
motor for fan or 
similar service. Precision built motor... 


ideal for instrument use. 
WwW 


For applications requiring 
intermittent high torque 


and space economy, 
Ww 


CONSIDER HIM A MEMBER 


OF YOUR Engineering Staff. ‘— 


Many companies are finding it quite helpful teamwork is while your product is still in the 
to call in the Lamb Electric district engineer blueprint stage. 
for suggestions, when designing a new motor- THE LAMB ELECTRIC COMPANY 
driven product or redesigning an existing one. KENT, OHIO 


. P In Canada: Lamb Electric — Division of 
Through close cooperation of the manufac- Sangamo Company Ltd. — Leaside, Ontario 


turer's engineering department and Lam) Elec- 
tric engineers, such advantages as reduced 


costs, improved appearance, greater compact- ‘ 
ness and lower weight are often obtained. f Pry 4 PW / 7 = 
The time to realize the full benefit of this 


SPECiaA, 


APPi| 
FRACTIONA CATION 


* HORSEPOWE, 


MOTORS 


THEY'RE POWERING AMERICA'S “/éca’ PRODUCTS 
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PEARLITIC MALLEABLE CASTINGS 


when 
operating 
conditions... 









eee all 
severe 























If service conditions are unusual- 
ly rugged and you're troubled by 
high manufacturing costs—look to 
pearlitic malleable castings! 

Pearlitic malleable has high fluidi- 
ty that casts easily into complicated 
shapes. It resists wear under heavy 
loads at high speeds ey high 
ultimate strength . possesses 
excellent non-seizing properties for 
bearing surfaces ... can be given 
a very smooth finish where desired 
..and can be either liquid quenched 


or air quenched. And perhaps most 
important of all, pearlitic malleable 
machinability index ranges from 80 
to 90 (B1112 steel = 100). 

So look your product over criti- 
cally. Then check pearlitic malle- 
able castings. They can replace 
more expensive methods of fabrica- 
tion or manufacture ... can lead to 
reduced weight, less machining 
time ... fewer assembly operations 

. greater sales appeal for your 


produc t. AA-166 


NATIONAL 


MALLEABLE AND STEEL 


CASTING 


The Nation's largest independent producer of malleable and pearlitic malleable 





x 
COMPANY 
Cleveland 6, Ohio 
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New Parts and Materials 


vessel or pipe line without additional 
support and an indicating long-scale 
meter mounted on a control panel re 
motely located from the detection 
points. The detectors can be safely 
located in hazardous areas due to their 
explosion-proof construction. Use of 
the system facilitates remote readings 
of temperatures and pressures without 
complex electronic circuits. Since 
measurement signals can be_ trans 
mitted electrically, the presence of 
explosive gases are not required in 
control rooms. Long-range transmis 
sion may be accomplished using line 
or micro-wave facilities. Control En 
gineering Corp., 934 Washington St 
Norwood, Mass 


For more information 
Circle 73, inside back cover 


Timer Maintains 
1 Percent Accuracy 


A general-purpose electronic timer 
for interval timing, timed delay, repeat 
cycling, programming or pulsing main 
tains 1 percent accuracy over lin 
voltage variations of 90-135 v. It is 
said to be particularly suitable for in 
dustrial application where such cur 
rent variations may be present and 
where they would normallh impair 
iccurate timing. Three time ranges of 
0.1 to 1 sec, 1 to 10 sec, 10-100 sec 
ire provided by the new timers, which 
have a direct reading time dial. Two 
single-pole, double-throw load contacts 
have an 8-amp rating. Ferrara, In 
Dept. B-8, 8106 W. Nine Mile Road, 
Oak Park 37, Mich 


For more information— 
Circle 74, inside back cover 


Totally Enclosed, 
Shaft-Mounted Fhp Motor 


rhis motor weighs 50 percent less 
than previous models. The new de 
sign has extended through-bolts which 
provide a solid mounting face beyond 
the surface of the end shield. Resil 
ient rings on bearing housings, and 
optional resilient base, make possible 
1 wide variety of mounting range 
ments. 

Filtered oil keeps the bearing sut 
faces clean in the all-angle sleeve 
bearings, the manufacturer states, and 
in extended oiler on the shaft end 


November, 1954 





New Cutler-Hammer 9101 Switch 
joins a distinguished family 


of Small Motor Control Champions 


TWO-POLE SWITCH FULLY 

DISCONNECTS MOTOR ANDO 

EQUIPMENT FROM POWER 
. 

FAMOUS C-H EUTECTIC 
OVERLOAD PROTECTION. 
FLIP TO “OFF” RESETS 
2 
SWITCH MECHANISM FITS 
IN ORDINARY HANDY 8OX 
FOR FLUSH WALL MOUNTING 


CUTLER-HAMMER 9115 MANUAL 
STARTER—For dependable ocross- 
the-line starting and eutectic over- 
load protection of single phase and 
polyphase motors up to 2 HP 


) * Coo R° HAMMER 
4 + , 


CUTLER-HAMMER 9586 AUTO- 
MATIC STARTER—C-H 9586 Size 0 
Automatic Starter permits economical 
and safe remote pushbutton control 
of motors up to 2 HP. 
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ELECTRICAL INSTALLERS of 
vices for home, store or factory 
to 1 HP praise easy wiring of the new Cutler- 


Hammer 9101. 


MACHINERY BUILDERS hove been quick to 
adopt the new Cutier-Hommer 910! for stand- 
ard original equipment . . . better protection plus 


AUTHORIZED DISTRIBUTORS everywhere 
proudly feature the new Cutler-Hammer 910! 
Motor Switch . . . offer two-pole and single-pole 


models from stock. 


CUTLER-HAMMER 9441 DRUM 
SWITCH—Choice of the men who 
want the best in a switch for revers 
ing or special control of machines in 
the home workshop 


Copyright 1954, Cutler-Hammer, In 


CUTLER-HAMMER 10017 PRES- 
SURE SWITCH — Both manufacturers 
and installers of pumps ond woter 
supply units say this widely used 
pressure control switch is the finest 


Milwaukee 1, Wise 
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assures long, dependable service re 
gard.ess of mounting position. De- 
signed for applications having mod- 
erate thrust, the motor is available in 
one- and _ two-speed, single-phase 
models, and in single-speed polyphase 
models, with ratings up to 4 hp. Ball 
bearings are available for heavy 
thrust applications. General Electric 
Co., Schenectady 5, N. ¥ 


For more information— 
Circle 75, inside back cover 


“Cans” for High Voltage 
Electronic Equipment 


A line of rectangular “cans” for use 
as high voltage shields, transformer 
cases, condenser housings and similar 
ro applications on electronic, electrical, 
television, radio and related equip 


F you use gears in the product you meke we ment include twenty-five different 
pee Fete . sizes of rectangular and square-base 
believe it will pay you, as it has others, to cans from 2x1} in. to 74x74 in. Most 


become acquainted with FAIRFIELD—the place sizes can be made for any required 


body height from 2 up to 9 in. A 


where fine gears are produced to meet your variety of access openings, with clo- 
specifications EFFICIENTLY, ECONOMICALLY! sures, ventilating hole patterns, fasten- 
ing fixtures can be provided. Finished 
pieces may be coated or plated and 
making all kinds of accurate, automotive type gears instructions and warning panels may 
be stamped or lithographed on bodies 


or tops as required. Parts are made 
industry: for Tractors, Trucks, and Buses . . . for from tinplate, ternplate, steel or any 


Agricultural Implements for Machine Tools of the common non-ferrous metals 
pay sgt such as aluminum, brass and copper, 
Ask for latest literature describing Fairfield’s in gauges from 0.010 to 0.018 in. 


Fairfield’s production facilities are unexcelled for 


such as are now finding wide use in all branches of 


facilities. Your inquiry will receive prompt attention. George D. Ellis & Sons Inc., Amer 
: ican and Luzerne St., Philadelphia 


<fFine Gears Made to Order 40, Pa 


SPUR GEARS — Straight, helical, and ZEROL—Sizes from 16 pitch, 14" 
internal. Sizes from 16 pitch, 12” dia., to 1% pitch, 21” dia. 


Ga. to 12 pitch, 3 dis. WORMS AND WORM GEARS—Worms : aaa 
HERRINGBONE—(Fellows Type). Sizes to 7” dia. Worm gears to 36” dia. Servo Motors in Frame 


“we ° 
mem tiv t We. SPLINED SHAFTS—Lengths to 52”. Sizes 15 and 18 
SPIRAL BEVEL — Sizes from 16 pitch, Diameters from 1” to 6”. 


1%’ di 1 . " 4s , 

Va" die., to 1%: pitch, 28° die. DIFFERENTIALS — 10,000 to 300,000 ['wo servo motors for use in elec- 
STRAIGHT BEVEL—Sizes from 16 pitch, inch pounds capacity. ; . , > j 
114” dia., to 1% pitch, 28" dio. tronic control circuits are available in 


Note: All of the sizes above standard frame sizes 15 and 18, which 
HYPOID—Sizes from ? 2" to 28” dia. ore approximate. an wade 
are 1.437 and 1.750 in. dia respec- 


tively. These lightweight, high-torque, 


Oa low-inertia, two-phase induction units 
Acer 


For more information— 
Circle 76, inside back cover 








are available in two, four and eight- 
pole models for 400 or 60 cycle 
current. 


Ask for interesting, owe 
illustrated bulletin lhe contro] phase can be wound for 


FAIRFIELD connection by the user for either 
series or parallel] operation. The sta- 
MANUFACTURING CO. 


tors of the motors are embedded in an 
2305 South Concord Rood e Lofayette, Indiana — insulating compound of high dielec 
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New Catalog ties 
FEATURING /. L Ay 

An accurate, simplified way | 

to apply the RBEC formula 

when selecting cylindrical 

Roller Bearings 





<a RO 


Hot off the press is 
Rollway’s Tru-Rol Catalog presenting... 


New Rollway Alignment Chart 


Now, for the first time, RBEC* formula is converted 
into simple nomogram! Complicated selection proce- 
dure eliminated! Using this graphic method, simply 
draw two lines—and find in a matter of seconds the 
proper bearing for your application. 


Complete Description, Ratings, Dimensions 

All the data you require on every size and type of 
Tru-Rol Roller Bearings. And here is introduced the 
new, exclusive quality mark in the Tru-Rol field— 
Crowned Rollers! Crowning eliminates end loading, 
produces uniform stress pattern along full length of 
roller, and extends bearing life. 


SEND FOR YOUR FREE COPY 
All Tru-Rol Bearings Included with Rollway’s new 36-page 


ef i catalog are extra copies of the new Align- 
Now Have Crowned ’ : ment Chart. Mail coupon for yours today! 
Rollers 


Crowned Roller under full load — 
stress uniformly distributed 


*Roller Bearing Engineers’ Comm.—Anti-Friction Bearing Mfrs. Assn. ROLL WAY BEARING co., INC. 
' Syracuse 4, N.Y. 


Please send free copy of your new Tru-Rol Catalog with 


: ) extra Alignment Charts. 
a 0 LLW a M4 “ae 7 


Firm Name 


BEARINGS Address 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Syracuse © Boston © Chicago © Detroit © Toronto © Pittsburgh © Cleveland © Milwevkee *¢ Seattle * Houston * Philedeliphic © Los Angeles * Sen Francisco 
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AND 


MATERIALS 


continued 





the periphery of male members pro- 
vides 8 deg of angular rotational dis 
placement. Driving members are said 
to be self-centering under all loads, 
eliminating eccentricity problems 
Engagement between and 
female members is held to a 0.002-in 
max side clearance. ‘The new coupling 
is available in standard sizes up to 
dia. Kerns Mfg. Corp., 45-15 
Square, Long Island City 


male 


5-in. 
Court 
i; oe 2 


For more information— 
Circle 22, inside back cover 


High-Tensile Barrel Nut 


For joining forgings and other struc 
tural members without a large open 
this self-locking 
barrel nut with floating action can be 
inserted in a production-drilled hole 
This is permit a simpler, 
stronger, lighter joint, with greatly re- 
duced machining requirements. 

The new nut is designed to with- 
stand up to 180,000 psi at the pitch 
diameter of the bolt, enabling it to 
meet the rigid strength and safety 
factor requirements for highly-stressed 


ing for wrenching, 


said to 


aircraft joints. The two-piece fastencr 
has a light aluminum alloy base to 
locate the nut body. The body is held 
in the base by a self-locking pin. The 
complete nut assembly is designed to 
move freely in the direction of the 
hole drilled for the nut. The nut 
body can move perpendicular to the 
axis of the hole a total of 0.030 in., in 
either direction. This float of 0.030 in. 
or more in any direction perpendicular 
to the bolt compensates for misalign- 
ment in machining the bolt hole or 
small permanent deflections resulting 
from service conditions such as those 


encountered in flight, for quicker 


initial assembly and reassembly dur 
ing maintenance. ‘The Type 2552 nut 
is now available in eight thread sizes 
from 4-28 through 3-16. Elastic Stop 


Nut Corp. of America, Union, N. J 


For more intormation— 
Circle 23, inside back cover 


Vibration and Leakproof 
Socket Screw 


Included in the tests this socket 
screw was subjected to were hydraulic 
pressures up to and above 6000 psi, 
all of which were said to be success 
fully completed. The fastening con 
sists of a tapered chamfer shoulder, 
beneath which is a pre-assembled 3 in 
lead The locks and 
seals the head of the screw by forming 
an alloy wedge as the screw is tight 
ened into place. 

The 


fastening. 


washer washer 


new screw is not a one-use 
removed when 
then 
The 
in the assembly 
of aluminum and brass parts, since 
tests have shown that it will not strip 
their tapped holes when fully tight 
ened. Safety Socket Screw Co.., 


Avondale Ave., Chicago 31, III 


It can be 
and restored to 


its original position. 


ever necessary 


screw Can 


be used successfully 


6501 


For more information— 
Circle 24, inside back cover 


a 
, 4 
*. ee is. 
oe 
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Three-way Magnetic Valve 


A midget three-way solenoid valve 
with an axial flow outlet is capable of 
handling a large variety of gases and 


liquids. The valve, called the K-273, 
is said to have a complete selection of 
flow patterns. It can be furnished as 
1 normally closed three-way, normally 
open three-way, or as a directional 
flow control valve. 
Applications cover industrial ma- 
hydraulic cylinders, 
and_ chemical 
processing equipment. The small size 
plus the fact that it is a multipoise 
type is expected to help in fitting the 


component into a design. 


chinery, air and 


dispensing machines 


The sole 
noid cover is rotatable for ease of in 
stallation. 
either a brass or a stainless steel body 
Gencral Controls Co., Glendale, Calif 


The valve is available with 


For more information— 
Circle 25, inside back cover 


Magnetic Power-Latch 
For Heavier Doors 


closet and other heavier 
doors are said to be kept firmly closed, 
even if warped or sagging, by the 10-Ib 
holding force of this new latch. This 
force is 320 times the 4-oz weight of 
the unit’s permanent magnet. The en- 
tire device measures 24x4 in. high and 
weighs 1} oz. Heppner Sales Co., 
Round Lake, Ill. 


Screen, 


For more information— 
Circle 26, inside back cover 


Aircraft Accessory 
Drive Units 


Each of these drive units employs 
1 different type of lubrication system. 
One is self-contained, another is en 
gine lubricated and the third is lu- 
bricated by hydraulic fluid. The new 
units are Model 1661676E2, an alter- 
nator drive gear box, rated at 48 hp 
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fits your 
oscillographic 
recording need? 


EE “150” Recording Systems that put to use the original 

design concept of amplifier interchangeability (illustrated at the 

left) start with either a four-channel or two-channel standard 

Basic Assembly, to which the user adds 

whatever selection or combination of pre- 

amplifiers (A) are needed for his recording 

problem. The standard Basic Assemblies 

comprise a metal Cabinet, Recorder, and 

a built-in Driver Amplifier and Power 

Supply (B) for EACH channel. Presently 

4-CHANNEL available Preamplifiers are: AC-DC, Car- 
rier, DC Coupling, Servo Monitor, Log- 

As a graphic example of the design idea Audio, and Low Level Chopper. 


that has brought new leer Ge Advantages common to ALL Sanborn 

recording, a Carrier Preamplifier (A) is _ . 

shown above in pociiion to plug into © Recorders are: inkless recording (by 

Driver rye in framework with Power heated stylus) on plastic coated strip 

Supply (B) which are normally already in hart : 

place in the Basic Cabinet Assembly. chart paper, and in true rectanguler 
The identical design principles of the coordinates . . . high torque galvanometer 

four-channe! system are provided in the movement . . . time and code markers . . . 

two-channel, the only difference being the 

nate er al numerous paper travel speeds. 


2-CHANNEL 





COMPLETE FOUR-CHANNEL SYSTEM “is0”" 


FOR USE WITH ANALOG COMPUTERS 
SINGLE-CHANNEL RECORDER 
This “150” system consists of a Cabinet 


Assembly, a four-channel Recorder, and two A compact, lightweight unit for use when only 
dual channel DC Amplifiers. Each amplifier one channel is required provides permanent, 
is complete with a common power supply inkless recording in true rectangular co-ordinates; 
Each measures and records two separate five paper speeds (5, 10, 25, 50, 100 mm/sec.); 
single-ended signals, at sensitivities between extra stylus for either manual or remote timing 
one and one hundred volts per centimeter. and coding marks. Designed for simple, patch 
The two-channel cord connection to any of the several ‘*150”’ 
version of this preamplifiers (plus driver amplifier and power 
system will supply), avail 

comprise Cabinet, - able soon in 

two-channel @ix portable metal 

Recorder,and cases. 

one dual channel 

amplifier. 


Catalog and technical 
data on all "150" equip- 
ment available on re- 
quest. 


Ask, also, for a copy of the 
Right Angle — a Sanborn pub- 
lication devoted to oscillo- 


graphic recording in industry. 


SANBORN COMPANY 
Industrial Division 
CAMBRIDGE 39, MASS. 
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tric strength and high temperature 
stability. This material has a low 
mechanical coefficient of expansion 
ind great stability at high tempera- 
tures. G-M Laboratories, Inc., Dept. 
M, 4300 N. Knox Ave., Chicago 

There are literally thousands 41. Til. 

Ship Gants 0S Gl pen of _fer eave internation — 

products, machines and Circle 77, inside back cover 

tools! Consider how you 

may be able to take advan- 


tage 4 a — too! It Fhp Motor for 
ot th ranted Household Appliances 








An fhp motor designed for house- 
hold-type fans and other products with 
similar operational requirements is of 
the shaded four-pole, four-coil type. It 


is offered in three stock sizes: #, 1 and 


12 in. for 115 v, 60-cycle, a-c operation. 


Bead Chain is available in 5 diameters from 3/32” to 3/8” General Industries Co., Elyria, Ohio. 
with tensile strength ranging from 18 to 200 ibs. No matter 
what the requirement, our engineers can fill your need. 











For more information— 
Circle 78, inside back cover 





Digital Time Delay 
Generator 


This generator is designed to give 
ACTUATORS 








iccurate digital increments of 10 
Only this, the original Bead Chain, is manufactured to microseconds. based on a 100 kc 
such close tolerances that it can be applied at low cost a ° 
to V-type or positive, non-slip sprockets, (Sprocket sources quartz Cry stal. The crystal oscillator is 

tor your needs available on request.) started bv the input trigger, which 





continues until the pre-set delay oc 
a curs. The final delayed pulse is then 
used to re-set the pre-set counters and 
Q control circuitry, readying it for the 
next trigger pulse. Pulses spaced at 
10. 100. and 1,000 microseconds are 

oll nechaeat | brought out as supporting outputs. 





Bead Chain’s unique assembly service and special auto- An analog fill-in from 2 to 12 micro 


matic equipment can supply chain cut to your require- : ’ ’ : 
ments, complete with attachments, at a substantial saving. seconds enables one = obtain any 
delay from 2 to 1,002 microseconds. 


<=>, Electro-Pulse, Inc., 11811 Major St., 
' 





=a 
/, 


- Culver City, Calif. 


= For more information— 


— 


) — 
vu 


a P 
f 


J Circle 79, inside back cover 
i milo 


SWING FOR TOYS REVOLVING 





ays 





A large variety of couplings and attachments offer endless Potentiometer with 


® opportunities to design engineers to adopt Bead Chain ; inearitv 
without the necessity of special tooling and production. High Linearity 


woccccceecoes = Solid silver switch contacts and 

THE BEAD CHAIN MANUFACTURING CO. “dry-filmed” ceramic switch decks are 
BRIDGEPORT 5, CONN. e) | employed for maximum insulation re- 

Send Me the Bead Chain Catalog. | sistance under high humidity condi 
tions. Special resistors are used with 
non-inductive windings on thin mica 
+ cards for minimum residual reactance. 
KEY NO. 92 ; | Each resistor is carefully processed for 
, | maximum long term stability and in- 


NAME TITLE 
COMPANY 
ADDRESS 


THE BEAM CHAIN MANUFACTURING CO., BRIDGEPORT 5. CONN : . 
Original and World’s Largest Producer of Bead Chain dividually adjusted for maximum 


accuracy. These potentiometers pro- 
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IN A 
WIDE RANGE 





7 
RESISTANCE 
Over-all 
length Diameter 
1/2” 
% 19/32” 
TAB / 19/32” 
TERMINAL 9/39" 
TYPE 29/32” 
Characteristics 29/32" 
G, F, and V 1-5/16" 
1-5/16" 
1-5/16" 
1-5/16" 
22 oi ata) 4 F 
Over-all 
e length t TWatts 
FERRULE By, — wll Be 
TERMINAL 9-5/8" : Ne |e E 
77/16" 86 125 
TYPE 5-1/8" | 50 2 
Characteristics 47/16" ° 40 ? : ‘ 
G, F, and V 2-15/16" 20 * / , ers ‘ 
2-3/8" 4 “4 | t oF 7 
Pas fl Ad EM : bs ; ae oe 
Over-all =| Thickness | it etre 
FLAT TAB- length / ; Bo: S - 
TERMINAL Br | je Bae 
TYPE 43/0" | jer | 
Stack Mounting 6” : “ | 47 
Choracteristic G 7-1/4 63 
Length of 
AXIAL- Style Core** | Diometer | {Watts | ttWatts 
RW-55 1-3/8” | 5/8” i 5 | 7 
TERMINAL RW-56 ” | sf’ wo | 
TYPE *Watts free air MIL Characteristic “F” or “G" **2-1/2" wire leads 
Characteristics TWatts free air MiL Characteristic “G” 
G and V +tWatts free air MIL Characteristic “V" 





IRS le ocd 
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RESISTORS have BALANCED 
THERMAL EXPANSION! 











i Wael 


= High-quality resistors “4 4 L 
S for your tough jobst |) Jase 


When you want a resistor that will stand 





up under high temperatures, specify 
Ohmite Brown Devils. They have been 
carefully designed to prov ide “balanced 
thermal expansion.” All parts—core. 
resistance wire, vitreous enamel coating, 
and terminal band—have a thermal 
expansion that has been carefully matched 
As a consequence, “ Brown Devil” resist- 
ors expand and contract as a unit. This 
eliminates cracking of the enamel, kee ps 
terminals firmly anchored, and prevents 
the entrance of moisture 

For many years, these superior Ohmite 
resistors have proved their reliability 
under the toughest service. Specify them 


on your next job. 


over 100,000,000 so! 


eKGghl with © Te NM “i = RESISTORS 


TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) 








qgqeous Desigqning 


with 
MADISON-KIPP 


Zinc and 
Aluminum 


Die Castings 


The puzzling problems encountered by designers can 
often be solved to advantage by cooperative effort with 


the seasoned and skilled mechanics at Madison Kipp 


The key’ here illustrate lt uired ¢ } ¥ steel 
insert for “interpreting” 

To hold the insert in place while casting, a U-shaped 
wire form is utilized. After casting the wire 


is Cut to size as illustrate 1. 


If you think you can use die castings in your 


product, please write to our home office in Madison 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


© Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really Hich Speed Air Tools 
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exclusive 


REULAND 


Kpardable design 


combines motors «brakes 
fluid couplings + gear- 
reducers into tailor-made 


ase 
unit POWER 


GREATER COMPACTNESS... 
one service responsibility! 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% —simplify 
installation—improve in-the-field performance. 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... 


Still further versatility is provided by the 
Reuland “Library of Specials?’ Over 800 mo- 
tors with special electrical and mechanical 
characteristics ...800 ways you can save de- 
velopment wo-k, get in production faster! 


<@E>REULAND 


WESTERN DIVISION: Alhambra, California + EASTERN DIVISION: Howell, Michigan 


258 


typical adaptations | 


from this | 


| 





IO 


Motor with Reuland “Through 
Shoft’’ magnetic brake 


Motor with fluid coupling and 
brake on output shaft 





Motor with fluid coupling and 
helical gear reducer 





‘ 











Motor with fluid coupling, output 
shoft brake and helical gear 
reducer (second brake may 

also be added) 














' Ry Motor with fluid coupling, right- 
Dee angle worm reducer and brake 
BAS 


Be 


Write 
today, 
outlining 
your 
particular 
power 
problem. 
No 
obligation, 
of course 


ELECTRIC COMPANY 


Distributors in all principal cities 


New Parts and Materials continued 


vide linearity of better than 50 parts 
per million, resolution of 3 parts pet 
million and have a maximum fre 
quency error of 50 parts per million 
from de through 10 kc. These char 
acteristics are said to make them useful 
for the calibration of other precision 
potentiometers, exact measurement 
of transformer ratios, calibration of 
servo system components and the cali 
bration of a-c or d-c meters. Electro 
Measurements, Inc., 4312 S. E. Stark 
St., Portland 15, Ore. 


For more information— 
Circle 80, inside back cover 


Subminiature Ceramic 
Capacitor 


A UHF stand-off capacitor whose 
rugged characteristics permit it to be 
handled in production without the 
precautions normally used in assem 
bling subminiature parts has a tin 
plated copper mounting which almost 
completely encloses the dielectri 
material. This is said to allow the 
supporting member to take most of 
the stress placed upon the wiring 
terminal, avoiding the strain upon the 
ceramic body which has caused failure 
in other units. 

Che S-3 may be had in any one of 
the various types of ceramic dielectric 
materials, in capacitance \ ilues rang 
ing from 2 to 3300 mmf, depending 
on material used and working voltag« 
rating. 

Overall height above chassis is ap 
proximately vs in. and mounting area 
is # x + in. with 0.127 in. hole 
Mucon Corp., 9 St. Fran 
Newark 5, N. J 


For more information 
Circle 81, inside back cover 


Bell Timer Switch 
For Up to 2 Hr 


Center stud mounting permits this 
timer to be installed easily in most 
appliances, devices or machines. The 
new switch said to provide dependablk 
operation even in high ambient tem 
peratures 

A friction clutch allows setting and 
re-setting at will, for any timing up t 

hr. A single-stroke warning bell 
signals automatic shut-off at the end 


if the pre-set period. The new time 
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Here's Why 


you can check precision gears 


with Kodak Conju-Gage 


Gear Checkers 


Why the composite check 


Errors in gears seldom occur individually—they’re usually combinations of 
as many as six types of errors. The practical way to test gears for these errors 
is to test them in action through the composite check recommended in the 
new American Standard (AGMA 236.02; ASA B6.11-1951). 

This check measures gear errors as variations in center distance when the 
gear is rotated in contact with a master of known accuracy. Since this varia- 
tion is the sum of errors in both gear and master, the degree of precision 
measurable depends on the precision of the master. 





Why the Conju-Gage Gear Checker 


Kodak Conju-Gage Gear Checkers use a master of exceptional accuracy, the 
Kodak Conju-Gage Worm Section. These Worm Sections are generated by 
the continuous action of a thread grinder under control of a precision lead 
screw—circular pitch error and tooth thickness variations cannot be intro- 
The Kedek Conlu-Gege Geer Checker duced by defects in an intermittent indexing mechanism. This means a more 
automatically records the composite ef- accurate gaging element, less chance that error in the master may coincide 
fects of runout, base pitch error, tooth with a tolerable error in the gear to result in a needless rejection. Less chance, 
thickness variations, profile error, lead too, that an error in the master may subtract from an intolerable error in the 
error, and lateral runout. Illustrated is gear, passing a gear that will fail in use. 
the Kodak Conju-Gage Gear Checker, By passing each right gear, rejecting each wrong gear, the Kodak Conju- 
Model 4U, for gears up to 4%" pitch ; . Sonam ag ~4 
Gemstar. tanger and enaiier undoes ene Gage Gear Checker helps you reduce costs while maintaining highest pre- 
eine eaiabie. cision. For the full story of this and other economies achieved by Conju-Gage 
instrumentation, send for the booklet, “Kodak Conju-Gage Gear Testing 
Principle.” Write to: 
‘ Special Products Sales Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


CONJU-GAGE | INSTRUMENTATION 


-+. anew way to check gow precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 
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the only 
Universal Joint 
with the 


a 
Va 
9 


Telltale” * Lock Ring 


Engineers and designers know 
they can depend on Curtis Joints — be- 
cause catalogue torque and load ratings 
are substantiated by constant tests under 
actual working conditions. 

Curtis quality control, precise design 
and careful manufacture from specially 
selected steels insure long life, efficient 
trouble-free performance. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored or un- 
bored hubs 


@ Fewer parts, simpler construction 
@ Complete equipment for government tests 


PLUS — facilities and engineering skill to 
handle special specification jobs at any time. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
€ CURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 





New Parts and Materials 


is rated at 125 vy, 1 
approval. ‘The switch measures 24 in 
dia by 23 in. Kasson Die & Motor 
Corp., 32-14 Northern Blvd., 
Island City 1, N. Y. 


3 amp and has UI 


Long 


For more information— 
Circle 82, inside back cover 


Precision Potentiometers 
for Prototypes 


These new controls have gold 
plated bushings, terminals and screws 
Rotation is limited or continuous, by 
exchanging one slotted screw on ex 
terior of control. They are available 
in a resistance range of 50 to 100,000 
standard increments 
Power rating is 3 w. Clarostate Mfg 


Co., Inc., Dover, N. H. 


ohms in 10 


For more information— 
Circle 83, inside back cover 


continued 


Magnetic Servo Amplifier 


This 400-cycle magnetic servo amp 
lifier will deliver up to 10 w reversibl 
phase a-c output into the control 
phase of MK7 and MKS se: 


phase i-¢ dT 


8) motors 
for reversible reversible 
polarity d-c input. The reactor unit is 


24 in. dia. It 


only 24 in. high and 
veighs less than 12 oz 


Ihe R40G1OW1 is 


ised in a molded resin except for the 


compk tely en 


moisture and fungus-proofed rectifier 
which is supplied for external mount 
ing. It is rated for operation at tem 
with 


ill versions, th« 


peratures up to 85 C normal 
ervo duty cycles. In 
only power supply required is 115 

+00 cycles per sec, single phase. Pol 
technic Research & Development Co 
Inc., 202 Tillary St., Brooklyn 1, N. ¥ 


For more information 
Circle 84, inside back cover 


HYDRAULICS AND PNEUMATICS 


Motor Operated at 3700 Rpm for LIOO Hr 


Built to 
motor was run at 3,700 rpm for 1,100 
hr with an input of 1,350 psi, report 
edly with very little sign of wear. ‘The 


aircraft standards, this 


motor turns up 5,000 rpm at 1,700 psi 


input, with a power rating at this 


speed of 


| 2.9 horsepower. 


Product Engineering 


[he maximum dimensions of thi 
motor are 43 in. dia and 42 in. length 
lhe weight is 3 Ib, 1] oz. ‘The moto 
1 radial type and is suitable for us¢ 
fluids 


I'here are no 


with all commercial hydrauli 
having a mineral base 


valves, as each piston acts as a valve 


Novembc 





IT’S OUR BUSINESS 
TO MAKE STAMPINGS 


LIKE THESE 
FOR YOUR BUSINESS 


.MEETS YOUR NEEDS FOR LARGE 
AND MEDIUM SIZED SEAMLESS 
STAMPINGS £(¢@d COMPLETE FINISH- 
ING AND ASSEMBLY FACILITIES 


@ If you use seamless drawn stampings—whether it’s for ammunition 
boxes or washing machines—G. P.& F. can fill your requirements, 
economically. 


What's more, G. P. & F. meets the most rigid delivery 
schedules with parts that pass strictest quality tests ! 


G. P. & F. specializes in large and medium sized seamless drawn 
stampings. And we have complete facilities for finishing and assembling 


... galvanizing, spray finishing, vitreous enam- 
eling, welding. Over 74 years’ experience... 
1000 skilled people...293 deep draw and 
stamping presses...97 welding machines. 
And a complete tool and die department. 
What's more, we can package your products 
and ship directly to your customers. 


M\ 


So, if you need deep drawn or stamped 
metal parts for your products, call on G. P. & F. 
We'll give you complete information, and help 
solve your production problems. 


} 


Write today for copy of booklet—"Science and 
Skill in Sheet Metals." It illustrates many jobs 
produced for Geuder, Paeschke & Frey customers 


acl _ «++Qives complete data on our facilities, 
\ CONTRACT DIVISION 
—_— - 





GEUDER, PAESCHKE & FREY CO. 
1505 W. St. Paul Avenue, Milwaukee 1, Wisconsin 
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Every Anker-Holth Cylinder 


is certified at 1'/, times 


working pressure 







a 


This safeguard of dependable performance is 
yours when you SPECIFY ANKER-HOLTH CYLINDERS 


@ Each Anker-Holth Cylinder is 
tested at 150% of working pres- 
sure with the latest completely- 
filtered testing equipment. A tag 
such as shown above certifies to 
its satisfactory performance un- 
der these above-normal operat- 
ing conditions. 

This is another reason why it 


= : 


pays to specify reliable Anker- 
Holth Cylinders. Call or write 
for engineering help on your 
problems in power motion. 
ANKER-HOLTH DIVISION 
of The Wellman Engineering 
Company, Department F-6 
2723 Conner Street, Port Huron, 
Michigan. 


Arkon Hotth 


ENGINEERED CYLINDER POWER 7% 





Write for bulletin on complete 
line af ANKER-HOLTHM products 


Div ' f 


262 


a 


am 


WELLMA RING IMPANY 


Pro 








duct Engineering 





continued 


New Parts and Materials 


for the adjacent cylinder. The motor 
will run in either direction, will re- 
verse instantly and has almost constant 
torque over the entire speed range. 
Sierra Engineering Co., 123 E. Monte- 
cito, Sierra Madre, Calif. 
For more information— 
Circle 85, inside back cover 





Radial Hydraulic Pumps 


\ heavy-duty series of fixed dis 
placement radial hydraulic pumps de 
velop up to 10,000 psi. High pressure 
is generated by means of a hollow pis 
ton design. In these new pumps each 


piston assembly is completely sur 
rounded by high pressure lubrication, 
so that it is described as literally float 
ing in a hydrostatic film of oil during 
its power stroke. 
Fluid-timed ball check 
used in these pumps, which at present 


Model C-5 


delivers 5 gpm at a maximum pressur¢ 


valves are 


ire offered in two models 
of 10,000 psi, and requires 38 hp input 


Model C-11 


delivers 10 gpm at a maximum pres 


it maximum pressure 


ure of 5,000 psi, and requires 35 hp 

it maximum pressure. Simplex Engi 
neering Co., Zanesville, Ohio. 

For more information— 

Circle 86, inside back cover 


Pilot-Controlled, 
Solenoid-Operated 
Four-Way Valves 


Designed to provide all porting and 
positioning arrangements in circuits up 
to 3000 psi, pilot pressure can be ex 
ternal or with these 
ind change-over is made by simply 
rotating 180 deg. It is reported that 
change-over takes only 2 min. A choice 
of spool types and spool positioning 
ill the combinations needed 


internal valves 


prov ide . 


November, 1954 



































Elliott gets spider rim forgings FAST 
from STANDARD STEEL WORKS 


. the Standard Steel plant in 


Fast service on key forgings is mighty important to 
the Elliott Company. That’s one of the big reasons 
why they have been depending on Standard Steel 
for years to supply spider rim forgings for their 
synchronous generators. 

The urgent need for more and more electric power 
in this country makes it imperative for Elliott to keep 
production moving. Output would be stymied com- 
pletely if they had to wait at all for delivery of their 
spider rim forgings which are the very heart of the 
rotor assembly. Fortunately they have found a truly 


dependable source . 
Burnham, Pa. 

Elliott’s experience is typical, because Standard 
Steel has unequalled facilities and experience to 
produce highest quality steel forgings . . . quickly 
and consistently. Proof of dependable performance 
is the continuing growth of Standard Steel for over 
150 years: 

Maintain your production schedules... . 
product quality ... by standardizing on Standard 
Steel as your source for forgings and castings. 

For more information about SSW’s ability to 


improve 


produce forgings and castings of unusual sizes and 
shapes (such as weldless rings up to 144'' O.D.) 
please write Department 8835 


Standard Steel Works Division 
Burnham (Mifflin County), Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 





ITTSBURGH GEAR Process 


Guarantees Longer Life 





Only PITTSBURGH Armored Gears are 
made according to the exclusive PITTSBURGH 
formula which covers a proven combination 
of metal, machining, AND heat-treating. It is 
not enough to use the right steel which often 
will not stand shock loads. PITTSBURGH selects 
the best metal for the particular gear body, 
then machines it, and heat-treats the wear- 
ing surfaces to give ultimate life. 

This process gives you gears that have 
tough, ductile cores, and teeth that wear 
almost interminably. PITTSBURGH Armored 
Gears are guaranteed to give five times 
the life of untreated gears, one to one and 
one-half times the life of oil-treated gears, 
and equal or longer life than any other gear 
in identical service. You can identify them 
by their "pittsburgh Purpl¢ | Corrosion pre- 
ventive coating. 

You'll never know how good PITTSBURGH 
Armored Gears care until you try them. 
Send us your specifications or give us details 
of service requirements so that we can make 
recommendations, 


U.S. Patent Office 
SPUR 
MITRE 
HELICAL 
HERRINGBONE 
WORM GEARS 
REDUCERS 


CRANE WHEELS 


Guarantee 


© Gwe ae tmeey comes 


DirtsBURGH GEAR 


“a Neville Island 


COMPANY 


Pittsburgh 25, Pa. 


Phone: SPaulding 1-4600 
subsidiary of BRAD FOOTE GEAR WORKS, INC. « CICERO 50, ILLINOIS 


New Parts and Materials continued 


for a wide range of applications. Ad 
justable pilot chokes for smooth spool 
reversal are optional arrangements 
Capacities are 20 gpm and 1} gpm 
for the 3 in. pilot and 4 in. solenoid 
valves respectively These two series 
are available singly, also, for still wider 
application. These valves are designed 
to be interchangeable with all com 
parable valves now in use or being 
specified. Denison Engineering Co., 
1160 Dublin Rd., Columbus 16, Ohio 
For more information— 
Circle 87, inside back cover 


General Purpose 2,000 Psi 
Hydraulic Cylinders 

Hydraulic cylinders that require 
minimum installation space are nov 
vailable for machine tool, metalwork 
ing and general purpose industrial ap 
plications. Designed to comply with 
JIC standards, the units use a square 
rod end and head end caps to hous¢ 
the pipe connections. They are rated 
for a working pressure of 2,000 psi 
maxX 

hese cvlinders can be furnished 
with adjustable hydraulic cushions on 
either or both ends to decelerate pi 
Mounting flexi 


bility is achieved through provision for 


ton rod movement 


m tip: positioning of ports md ail 
vents. Each port can be independ 
ently rotated to anv 90-deg position 
in relation to the mounting [he 
honed cvlinder barrel can be rotated 
so that the ball-and-set-screw air vents 
provided when specified) are at the 
top regardless of mounting position 


Added flexibility is provided with five 


Product Enginecring Noven 





Moline Tool Company No. 
MR 140 special boring 
machine for tractor clutch 
housings. The machine is 
equipped with five Wagner 
Type EP-1 motors, ranging 
from 3 to 10 hp. 


Totally Enelogad 


MOTORS 


mean lee down time 
for production machinery 


This Moline two-way, four-spindle boring machine bores, 
counterbores, faces and chamfers the end holes in tractor 
clutch housings. Each machine is equipped with five Wagner 
totally-enclosed, fan-cooled motors (Type EP-1). 
The extra protection built into these Wagner Motors means 
less down time for production machinery. They are totally- 
enclosed against damage from steel filings, chips, dust, dirt, 
fumes and moisture. They require no maintenance other than 
periodic lubrication. 
Wagner totally-enclosed fan-cooled motors are Whatever your requirements may be, there is a Wagner 
available in either steel frame or cast iron frame Motor to fit every need—a complete line for all current speci- 
conmrostion, ts tlendend or enptatengueet types, fications, with a wide variety of enclosure types and mountings. 
single-speed or multi-speed, 2 ;shase or 3 phase, . > : e as’ ; ¢ 
in ratings to 250 horse power. Bulletin MU-185 gives full information. 
Your nearby Wagner engineer can help you select the right 
motors for your needs. Call the nearest of our 32 branch 
offices, or write us. 
ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRANSFORMERS 


6406 PLYMOUTH AVE. ST.LOUIS 14, MO., U.S.A. INDUSTRIAL BRAKES 


AUTOMOTIVE 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 
AIR AND HYDRAULIC 





November, 1954 





MUELLER BRASS CO. 
forgings help insure 
dependable operation 
of aircraft pressure 


warning instruments 


A specially designed housing, accurately forged to customer specifications 
by Mueller Brass Co., seals in the diaphragm of the pressure warning unit 
manufactured by Eclipse-Pioneer Division of Bendix Aviation Corporation 
in Teterboro, New Jersey. The unit, designed for installation in fuel, oil, 
water or alcohol lines of modern aircraft is a highly sensitive instrument that 
instantly warns the pilot or flight engineer of any unusually high or low 
fluid pressures. 


All Mueller Brass Co. forgings have a dense, close-grained structure with a 
high tensile strength. Weight savings up to 40% are possible in the design 
of parts because of the close tolerances to which they can be produced. Less 
scrap and longer tool life result from the easy machinability of forged parts. 
Mueller Brass Co. is completely equipped to design parts for your products, 
specify alloys (including special alloys developed by our metallurgists), 
forge, machine, finish and plate the parts and perform all necessary assembly 
operations. Write today for our free illustrated 32-page forgings catalog and 
complete information about MBCo forged parts for your products. 


MUELLER BRASS CO, 


PORT HURON 17, MICHIGAN 


New Parts and Materials continued 


different mountings: (1) foot (bracket 
2) flange (head end), (3) flange (rod 
end), (4) extended tie rod, (5) clevis 
The new series is available in stand 
ird sizes from 14 to 6 im. bore. Cylin 
ders may be obtained with standard 
or heavy duty piston rods. The heav 
duty rods are available for applications 
involving differential operation with 
ipproximately equal speeds in both di 
rections, where extra stiffmess or a 
faster return stroke is required 
where it is desired to use a shoulder 
to lock against at the end of the rod 
Both standard and heavy-duty pis 
ton rods are made from alloy steel that 
is ground, polished and hard-chrom« 
finished. Alloy iron is used for the 
pistons, while follower rings and nuts 
are made from cold-rolled steel. Heavy 
wall seamless steel tubing is used fot 
the cylinder barrel, with cylinder walls 
honed for minimum friction and weat 
Vickers, Inc., 1400 Oakman Blvd., 
Detroit 32, Mich 
For more information— 
Circle 88, inside back cover 


Spring-Loaded, Guided 
Piston Relief Valve 


This hydraulic device is used 
control pressure in clamping or feed 
circuits. It is suggested for circuit 
where pressure is controlled by a con 
tinuous flow through the relief valv« 

Working parts are made from hard 
ened steel and ground or honed to 
high finish and close tolerance. Manu 
factured in 4 and ?-in. sizes, models 
are available in standard, screw o1 
hand knob pressure adjustment, in 
seven different pressure ranges. Thes« 
extend from a 10 to 30 psi valve t 
one for the 200 to 600 psi rang: 
Fluid Controls, Inc., 1284 N. Center 
St., Mentor, Ohio 

For more information— 
Circle 89, inside back cover 


Relief Valv*: Reduces 
Weight and Pressure 
Connections 

Consisting of a conventional air 
craft relief valve and four poppet-typs 
check valves combined in a single 


housing, these double-acting units re 
quire only four pressure connection 





TWIFLEX 


Hlerible ACTION... 


17 NEW important FEATURES... 


Flexible in all directions. 7. No slip under normal load at full speed. 
Absorbs shock. 8. Protects driver and — mechanisms 
ar . Laat against overload shock. 
Limits torsional vibration. 9. Can be furnished in automatic back- 
stop type. 
Can be furnished in automatic free- 10. Prevents torsional resonance. 
wheeling type. il. 





Has adjustable idle speed. 


Easily assembled even in blind installa- 
Smooth starting. tions. 


If you have problems of misalignment — smooth starting — vibration — overload 
— or assembly in the manufacture or operation of: 


COMPRESSORS @ TEXTILE MACHINERY ¢ CONVEYORS LARGE OVERHEAD 
BLOWERS e WIRE DRAWING e BALL MILLS CRANES 

DIESEL ENGINES MACHINES e ELECTRIC MOTORS HAMMER MILLS 
EXCAVATORS e FANS ¢ GENERATORS MIXERS 
REFRIGERATION ¢ GASOLINE ENGINES ¢ HIGH SPEED TUBE MILLS 
EQUIPMENT e BACK STOP BRAKES PULVERIZERS PUMPS 


@ LET OUR ENGINEERS CONSIDER YOUR SBLEMS. TW 


oo =) 


Single Revolution Clutch Over-Running Clutch Slip Clutch 
Write for Bul. 239 Write for Bul, 231 Write for Bul. 300 


THE HILLIARD (orgoration \0| W. FOURTH ST., ELMIRA, N. Y. 
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“HOW SMALL 
CAN YOU GET?” 





+ « « is a thought 
our engineers 
like to play with 








Since W oe t E L E b has had long experience 


in manufacturing precision-controlled insulated magnet wire so fine you can 
barely see it, it is only natural that our engineering people have been work- 
ing with miniature and sub-miniature coil and transformer units from the 
inception of miniaturization. 

The important NEW TINY-MITE series of transformers is one result 
of this work. Tiny-Mite Transformers, with unusually excellent typical char- 
acteristics, are ideal for use in transistor and printed circuits, control, guided 
missile, and similar applications where space, weight, and size are prime 
factors. 

Tiny-Mite Transformers are assembled with nickel alloy laminated cores, 
with fine wire coils wound on nylon bobbins. Windings are terminated with 
special care and technique to insure maximum protection to leads. 

Tiny-Mite Transformers are varnish-treated and can be supplied open 
frame with 3” color coded leads, or in metal shells, hermetically sealed, and 
with #22 tinned leads soldered to header terminals to facilitate assembly. 

Tiny-Mite Engineering Data Sheets are available on request to Wheeler — 
producers of fine gauge magnet wire, specialized coils, and transformers. 
Your own special needs can almost certainly be met by standard units in 
this new series, or by possible modifications. We will welcome your inquiry. 


THE WHEELER INSULATED WIRE COMPANY, Inc. 


Division of The Sperry Corporation 
1103 East Aurora Street, Waterbury 20, Connecticut 





WHEELER MAKES THESE PRODUCTS A Spcccalg 


12WHS4 
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for installation Vhi 


up to 28 connections required for a 


compar with 


more conventional combination of a 
check 
Because of the combined hous 


relief valve and four separate 
valves 
ing and minimized connections, th« 
new double-acting valve occupies less 


space and also weighs less 


I'he new combination valve is pro : 
vided with tapped pressure conne 
tions or can be made to accept “0 
ring-sealed, flange-type mountings 
Ihe valves are adjustable for relief . 


conditions within the pressure rang 


cracking pressure) of 900 to 4100 psi 


\ special port in the housing to 
permit venting (dumping) the hydrau 


lic system is provided as required. An 
external lever control for momentaril 
normal relicf pressure 
ulable Vi KCTS, Ii 

1400 Oakman Blvd., Detroit 32, Mich 
For more information— 

Circle 90, inside back cover 


increasing the 


etting is also ay 





Ogi 


Air Control Valve With 
Enclosed Solenoid 

\ line of air-control val 
ing with all JIC design standards i 


said to be the first of its type to pro 
vide a fully enclosed solenoid. It 1 


] 
Mp 


the first pilot opel ited valve ever mad 
to function efficiently down to 5 psi 
Its exhaust can be throttled for speed 
control. 

lhe line consists of 47 models with 
pipe sizes ranging from } to 1 in., com 
prising both two-way and three-way 
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Pressure Cartridge in a 
Fire Extinguisher 


Rollers for Roller Chain 


a better product at less cost can be yours when you recognize 


the advantages of using GLOBE steel tubes! 


. oe with cost conscious buyers demanding 


more for their money, it’s your responsibility to 
levelop new and better manufacturing methods 
There may be parts of your equipment now forged 
cast or machined which can be made better from 
elimination of costly ma- 


a part that is made better 


Globe tubing. Result 


chining operations, and 


} 


faster, and at lower cost 


Why not investigate the possible use of Globe tubing 
in your product? Globe's “‘one-source’’ supply offers 
seamless carbon, alloy, and stainless tubing in a com 
plete range of sizes and analyses. Globe metallurgists 
and engineers are available to assist in the proper 
selection of tubing for your particular job. Write for 
the Globe General Catalog 


Producers of Globe 
seamless stainless 
steel tubes — Glo- 
weld welded stain- 
less steel tubes — 
alloy — carbon — 


seamless steel tubes 


0) FO 3 


STEEL TUBES CO. 


Milwaukee 46, Wisconsin 


—Globeiron (high- 
purity ingot iron) 
seamless tubes — 
Globe Welding 
Fittings 








Than .CRAMER CO Tne. 
Ttmine 


otv<es 


























ho 

CUNLCT 
SYNCHRONOUS 

MOTORS 


For instrument and control appli- 
cations, in timing devices, power 
drives and signal systems which 


require constant speed. 


The Type 112 Synchronous Motor recently an- 
nounced by The R. W. Cramer Company is now 
in full production. Expanded facilities for 


standard motors now make possible prompt 


Write for new 
Bulletin PB-110. 


OUTSTANDING FEATURES 
(as. @ Extra reserve strength 


Ss (30 in. oz. torque at 1 r.p.m.) 


deliveries of small or large volume orders. 





Instant start-stop. 
Runs in any position. Highly versatile 


Truly synchronous speed. NO SLIP. 





Temperature rise only 43° C. 





» 4 


SFSPECIALISTS 1N 


Ce 


TIMING 
ee 


tSscRs4 


TIME CONTROL 


“T]he R. W. CRAMER CO., Yue. 


BOX 7, CENTERBROOK, CONNECTICUT 


270 
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actions, solenoid and remote pilot 
line-mounted and _ foot 
The solenoid pilot head 


ictuation, 
mounted. 
and the remote pilot head are inter 
changeable on the main valve assem 
bly. This new valve has the ability to 
operate on low pressures. Numatics, 
Milford, Mich. 
For more information— 
Circle 91, inside back cover 


By-Pass Flow Regulator 


Chis constant flow regulator has an 
iutomatic by-pass which is said to pro 
vide a constant rate of flow, regardless 
of variation in pressure or back pres 
sure [hese regulators are suggested 
for use in equipment such as powet 
steering systems, fluid motors or any 
hydraulic system where constant flow 
is required in the presence of varying 
pump output. Waterman Engineer 
ing Co., 725 Custer Ave., Evanston, 
ll 


For more information— 
Circle 92, inside back cover 


Spring Return 
Air Clamp 
\ spring return air clamp just an 
nounced has a 1 in. bore (1sq in. area 
ind | in. stroke. Cast bosses are pro 
vided for either horizontal or vertical 
mounting, as well as a threaded nose 
piece. Of special advantage are the 
two 4 NPI tapped holes at 90 deg to 
each other, for optional air inlet. ‘Th 
clamp is furnished with one hok 
plugged and the other fitted with a 
brass barbed connector for standard } 
in. hose. The piston rod is of stain 
less steel and is threaded on front end 
An “0” ring is used to seal the piston 
\ K Allen Co.., 57 Meserole Ave > 
Brooklyn 22, N. Y. 
For more information— 
Circle 93, inside back cover 


Power Machine Control 


Developed for the control of powel 
presses, brakes, shears and other ma 
chines utilizing mechanical clutches, 
1 packaged pneumatic control is now 
in production that operates from the 
shop air line. Its pneumatic circuit 
requires that both operating valves be 
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LOOK 


RIVETT OFFERS NEW 


4-way 3000 p.s.i. 


Designed and Built to J.1.C. Standards 


Advanced features offer you” 


broader opportunity for control Series 6500 


Direct Solenoid Operated. 
Furnished in 1/4° 1. ?. 5, 





aan ll 





y 


1. Greater flow capacity. (Ex: 6600 series 
at 28 G.P.M, at 15 ft. per sec.) 


Z 


%" size rated 


COMPARE and PROVE! 
Get new Catalog — 


Less pressure drop. River 


More compact in size. 


Seven spool designs for 3 and 4-way control. Hydraulic Valves shows tu new Rivett gasket 


Dust sealed and moisture resistant. Roomy wiring box. 


Continuous duty, shock mounted solenoids. 3.6 amps 
inrush and .45 amps holding at 115 V. 


Shock resistant spool. Scalloped design and metering 
grooves eliminate impact. 


All surfaces precision ground. 


Rivett Lethe & Grinder, Inc., 
hton 35, Boston, Mos 


May be mounted in any position. 


ooo N COUPON 


—s 


High tensile, nickel alloy body. 


RIVETT LATHE & GRINDER, Inc. 
5, Boston, Mass 


furnishes a complete power package 
VALVES © CYLINDERS «© POWER UNITS 
Ale and Hydraulic + Allaizes and types 
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INGENIOUS METHODS 
MEET “IMPOSSIBLE” 
SPECIFICATIONS 
IN.....CAMS 


THREE DIMENSIONAL 


SEND TODAY FOR YOUR COPY OF THIS 
ASTOUNDING STEP-BY-STEP REPORT—LEARN 
HOW PARKER ENGINEERED AND PRODUCED 
A THREE DIMENSIONAL MASTER CAM THAT 
“COULDN'T BE BUILTI" 


720 exact stations accurate to 
less than .0005” — on one square 
inch of surface make this “nerve 
center” for supersonic aircraft a 
triumph of Parker development 


and craftsmanship. 


The dramatic 8-page illustrated story 
is yours upon request. 


PARKER 


STAMP WORKS, ING 


WARAI* I MACHINER 


FRANKLIN AVENLt 
HARTFORD, CONNECTICUT 


New Parts and Materials 


depressed before action takes place, 
assuring that operator’s hands are out 
of danger. Only one non-repeat action 
occurs when both valves are depressed 

Che unit is available in eight 2 o1 


n. cvlinder bores, and anv desired 


continued 


stroke 

plete with valves and components—ex 

cept hoses. Modernair Corp., 400 
Preda St., San Leandro, Calif 

For more information— 

Circle 94, inside back cover 


length It is shipped com 
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Thermosetting Adhesives 
Require No Catalyst 


A series of thermosetting adhesives 
that have two to seven days stable 
working periods coupled with fast 
curing are available in emulsion, paste 
form. adhesives 


or solution Vhese 


climinate catalyst addition and pro 
portioning, previously the most critical 
step in the preparation of thermo 
setting adhesives 

Iixcellent bonds have been dc 


veloped between metal and metal 


wood and rubber, plastics and fir 
brick to other similar and dissimilat 
National Adhesives, 270 
New York 16, N. 
For more information— 
Circle 95, inside back cover 


surfaces 


Madison Ave., 


Heat-Resistant Decals 


Heat-resistant decals have been in 
troduced that are reported to resist an 
extensive list of commercial solvents 


Because of their elasticity, they will 


W oven Glass Tubing 


\vailable in flat widths of from | 
to 6 in. and in continuous or cut 
lengths according to specification 
this glass fiber tubing is expected t 
find application as treated and un 
treated coverings for wire and cablk 


flexible ducting, plastic reinfor 


ind as containers for various insula 


tion and filtration materials. ‘The tub 
ing is produced in two weave patterns 


Hess, Goldsmith & Co., In 1400 
Broadway, New York, N. ¥ 


For more intormation— 
Circle 96, inside back cover 
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ht from the start... 


~~~ HONAN-CRANE 
Tilfers 


The McKay Machine Co y of Youngs- 
town, Ohio, is famous a hine equipment 
such as the strip washisig, processing and 
press feed line shown here. The solvent 
used in this unit must be kept absolutely 
free from dirt, metal particles and other 
minute solids. To make sure these con- 
taminants are removed completely, McKay 
installs an automatic Honan-Crane Filter as 
standard equipment on every strip washing 
machine it makes. Honan-Crane Filters are 
also standard on Flex-Roll Processors and 
other McKay units. 

McKay tells us that Honan-Crane was 
adopted only after on-the-job comparison 
tests among several leading makes of filters. 

To gain a reputation for quality such as 
McKay enjoys you have to set your stand- 
ards high. That’s why we feel that McKay's 
decision to standardize with Honan-Crane 
Filters is a significant testimonial to Honan- 
Crane’s superior performance. 


kenginecri Nove nbc! 1954 


HOW 
HONAN-CRANE CAN IMPROVE 
THE EFFICIENCY OF YOUR PRODUCT 


Honan-Crane Filters keep oils, coolants and other liquids 
cleaner. They rid engines of contaminants that form dangerous 
sludge deposits . . . provide better product finishes with 
fewer rejects . . . save thousands of dollars annually in 
maintenance and oil replacement costs. 

There’s a Honan-Crane unit 
for original or accessory equipment on engines, hydraulic units, 


large, small or in-between— 


machine tools, vacuum pumps, etc. Sales engineers in 
principal U. S. and Canadian cities are at your service. 


HONAN-CRANE CORPORATION 


a subsidiary of 


HOUDAILLE-HERSHEY CORPORATION 











There’ . 
— Mechanical Seal 


Ws To Meet Your 


Exacting Requirements 





General Purpose Seal... 


most widely used end-face 
seal in industry . .. ideal for 
centrifugal, rotary and jet 
pumps, gear reducers and 
many other rotary shaft appli- 
cations offers long life, 
complete flexibility, easy in- 
stallation. Two types availa- 
ble, No. 1 and 2, for varying 


equipment space conditions. 





Low Cost, High Quality 
“Pressed-in” Seal... 


the answer to small shaft 
sealing applications involving 
high speeds and vibration. 
Millions of these Type 6A 
Seals are mass-produced for 
use in high-speed pumps, 
making them available at a 
relatively low cost in stock 
sizes. Each of these easy-to- 
install seals will fit all shaft 
sizes from 1°\ in. down to as 
small as 4 in. and under. 


High Temperature 
Anti-Corrosive Seal... 


This Type 9 Seal performs 
effectively at temperatures up 
to 485° F. It incorporates a 
flexible member made of 
Teflon* which is unaffected 
by practically all known cor- 


rosives and acids 


* * * 





All seals in the “John Crane” 
line are end-face in design 

. nothing touches the shaft 
which can score it. No matter what your mechanical seal- 
ing problem is, there's a ‘John Crane” seal designed to ex- 
actly ‘fill the bill’. Our trained field engineers are ready 
to work with you in selecting the best seal for your needs. 





Write for catalog covering complete line of “John Crane” Mechanical 
Seals. CRANE PACKING COMPANY, 1845 Cuyler Ave., Chicago 13, Ill. 


*DuPont t 





rademark 


unada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., Hamilton. Ont. 


CRANE PACKING COMPANY 
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also resist unusual abrasion and accel 
erated weathering 

Type HR is decal designed for ap 
plication to laminated metal surfaces 
such as transformer cores, flexible 


shafts and casings They are com- 
pletely effective up to constant tem 
peratures of 400 F. [ype SHR 


withstands constant operating tempe! 
atures of 500 to 600 F. Curing for 
hr is considered adequate, although fo 
resistance to unusual abrasion it 1s 
desirable to cure longer at highet 
temperatures 
I'vype HHR is a decal that may 

subjected to intermittent temperatures 
up to 1000 F without damaging effect 
When cured at temperatures of 500 to 
600 F. 
any type of commonly used solvent 
All three of these new decals are water 
Me yel 
Chicag 


this decal will resist virtuall 


immersed and hand applied 

cord Co., 5323 W. Lake St 
+4, Ill 

For more information- 

Circle 97, inside back cover 


Allyl-Phenolic Linings 


[hese heat-cured protective lining 
for storage and processing equipment 
resist solvents, acids, oils, mineral salt 
solutions and alkalies, both strong and 


weak Allyl-phenolics are hard yet 


have good flexibility They are od 
less and tasteless after curing at 340 to 


0 F. Resultant surfaces are said t 
be smooth to resist deposits and to be 
easily cleaned. Sterilizing with steam 
it pressures up to 10 psi has no effect 


Woodbridge, N. J 


For more information— 
Circle 98, inside back cover 


4. Gusmer, Inc., 


Markers Withstand 
300F Heat 


Wire markers that withstand con 
tinuous heat to 300 F, intermittent 
heat to 450 F and continuous cold to 

300 F, indefinitelv, have been intro 
duced for use in electronic and el 
trical manufacturing These new 


mounted on dispen 


markers are 


cards treated with a coating that per 
mits removal without pull or distot 
tion 

Wire markers are available from 
stock in two sizes: 14 in. for wire 


ver 4-in. and 7 in. for small i 


¢ 
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A. Sheet stock, shear strips, 
shear, punch blank, gang saw notches. ¢ 
shear strips, 


punch. B. Sheet stock, 
Sheet stock, 


punch blank, mill notches 


A 


A. Sheet stock, sand 
bevel mooth saw corner cut out, drill. B. Sheet 
stock, band saw, turn OD, bore ID mooth saw 
side, drill five blind holes with jig. C. Sheet stock 
sand, band saw, rough bore ID, hob teeth, finish 
bore ID, machine keyway 


smooth saw to size, smooth saw 


Sheet stock, shear strips, punch, form. B. Sheet 
— shear to size, drill, form. C. Sheet stock, shear 
strips, punch pieces, form in mold twice 
stamp twice 


rubber 


= 
A. Sheet stock, sand, smooth saw 
to shape, radius three corners, gang saw nothche 
B. Sheet stock, band saw rough blanks, form mooth 
aw width, length and shape, radius edges, drill with 


smooth saw, drill 


jig, countersink 





A. Rod (hexagonal), 


machine, turn shoulder thread, champfer and cut off 


smooth saw, automatic screw 


Remainder are automatic screw machine parts made 
from Diamond Fibre by C-D-F 


A. Tube shoulder 


champfer and thread end thread other B. Tube 


automatic screw machine turn 
(long piece smooth saw, tap thread <rew ma 
thread 
knurl, champfer, cut off. { Tube caw te 
length, punch twice, countersink. D 


chine mall pieces) auto. screw machine 


automat 


screw machine, champfer, cut off, punch 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST... AT LOW COST... DEPENDABLY 


Vulcanized Fibre is a wonderful ma- 
you know where to use it and 
how to buy it. We 


terial 
suggest on many 
jobs that it’s best to do the fabrication 
C-D-F’s shops. Why? 
D-F knows how. Since 1895 
the company has put fibre to work 


and forming in 
Because C- 


everything from buggy axle bushings 
to metal clad radio parts. The handling 
of thousands of set-ups for high speed, 
low cost production runs gives C-D-I 
an “experience bank” to draw from. 
Shop supervisors have a wealth of 
short cuts, little tricks that result in 
lower prices for you. They know the 


material and its peculiarities. 


TOUGH, RESILIENT, STRONG 
How long has it been since you ex- 
amined the unique properties and wide 
range of C-D-F fibre grades? Vulcan- 


ized Fibre is arc resistant, mechanic- 


ally strong, non-corroding, half the 
weight of aluminum. Repeated moisten- 
ing and drying in forming insignifi 
cantly alters the nature, 


quality of the fibre. 


Structure OF 


Since C-D-F has their own paper 
mill, uniform, quality control is made 
possible. Special grades are more easily 
developed. A good example is C-D-I 
Abrasive Fibre, a medium density fibre 
with excellent resin and grit adhesion, 
now widely used for abrasive discs. 


A BIG, RELIABLE SOURCE 


-D-F does business with the largest 


tonnage users of sheet, rod and tube 
fibre in the world. This means good 
deliveries. 


good prices, reliable prod- 


ucts for every new customer. You deal 
with a materials engineer, a C-D-I 
man who knows how to give you the 
most value in Diamond Vulcanized 
Fibre. If you want to improve design, 
simplify purchasing, speed production, 
use Diamond Fibre and the facilities 
of C-D-F. Write for catalog, free test 


samples, or send us your print for 


quotation. 


® Cuttin. Diamond Fibre 


CONTINENTAL-DIAMOND 


FIBRE COMPANY 


NEWARK 40, DELAWARE 
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YOU CAN DEPEND ON 


FOR GREATER 


PROFIT 
ee 


4 “~ 
Awutomatiom 54 ; 


STARTS WITH FOR ANY SIZE INDUSTRY « 


The pre-cooling of trucks and 
railroad cars for the shipment of 
perishable foods has been great- 
ly simplified by Dr. Phillips, Inc. 
of Orlando, Florida. Portable pre- 
cooling units, controlled automa- 
tically by Eagle Signal Corpora- 
tion Polyflex Reset Timers, prop- 
erly regulate for both high and 
low humidity conditions. This 
has increased the operating effi- 
ciency by as much as 50%. The 
Polyflex Reset Timer is only one 
of many types of reset timers in 
the Eagle family of timing relays. 
A timer can be applied to your 
application — let Eagle engineers 
go to work for you. 


Send for FREE Automation Book- 
let “See what timing can do for 
you.” 


New Parts and Materials continued 


wires. Over 2000 different stock mark 

ers are available in a variety of num 

bers, letters, symbols and _ colors 

W. H. Brady Co., 727 W. Glendale 
Ave., Milwaukee 12, Wis 

For more information— 

Circle 99, inside back cover 


Flat-Top Plastic 
Conveyor Chain 


A flat-top conveyor belt for canning 
and bottling lines, made entirely of 
nvlon resin, is intended for use where 
corrosion resistance is required No 
lubrication is required and the amount 
of power required for operation is said 
to be reduced due to the coefficient of 
friction. 

In addition to being resistant to 
food acids, alkalies, and brine solu 
tions, the links can be steam-sterilized. 
(he conveyor’s smooth operation 
without lubrication provides an added 
advantage. Where lubricants had 
previously been required, product con 
tamination was a problem 

Chains are available in link widths 
of 34 and 44 in. They are intended 
for regularly spaced ways of 114 and 13 
in. widths. Fenco, Inc., 125 N. 
Racine Ave., Chicago 7, II 

For more information— 


Circle 100, inside back cover 


Acid-Resisting Packing 


\ compressed asbestos shect pack 
ing is said to be made of sclecte 
white asbestos fbres completely im 
pregnated and coated with a speciallh 
developed acid-resisting compound d¢ 
veloped from a basic formula. It 
ilso claimed that gaskets cut from 
R/M No. 1307 will not be as fragile 
or brittle as those made from shect 
using blue asbestos fibres, because it 
has higher strength, more flexibilit 


lhe manufacturer recommends thi 
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You can make it better...for less 
with Penmetal EXPANDED METAL 


Wirlpool Cleaner (J. P. Manufacturing Co 
Youngstown, Ohio 


Penmetal expanded metal is an extremely ver- 
satile material. Here it is used as an integral 
part of a wirlpool cleaner; as a strong, durable 
grill for an outdoor fireplace; and as an attrac- 
tive screen for a radio set. 


In each case, the use of expanded metal com- 
bines utility and beauty-.t low cost. in fact, 
from any standpoint, it is hard to beat. 


Penmetal expanded metal is sheet meta] that 
has been slit and expanded to as much as ten 
times its original width. Up to 80% lighter than 
solid sheet of the same dimensions, the diamond 
truss pattern adds rigidity and strength, yet per- 
mits free passage of water, heat and sound. 


Available in carbon steel, aluminum, stain- 
less steel, Monel, Inconel and other metals; large 
or small mesh; light or heavy gauge. 


No ember, l 54 


Grill for Outdoor Fireplace 


Hancock Iron Works, Pontiac, Mich.) 


Send for New 28-page catalog which gives 
mesh sizes, weights and dimensions, and shows 
many profitable ways in which you can use Pen- 
metal expanded metal. No cost or obligation. 


PENM METAL COMPANY, INC. 


General Sales Office: 
205 East 42nd Street, New York 17, N. Y. 


District Sales Offices 
Boston, Philadelphia, Parkersburg (W. Va.), Detroit, Chicago, 
Dallas, Los Angeles, San Francisco, Seattle. 





for control of 


SHOCK and VIBRATION 


Photo courtesy Bel! Aircraft Corporation 


How to assure the operation of a pilotless bomber 


One way — used by Bell Aircraft 
Corporation — is to subject every component 
to a multitude of tests so as to minimize 
possibility of failure. Barrymounts® that pro- 
tect delicate electronic equipment, and Barry 
VD impact-shock machines that provide high 
accelerations for tests, play an important part 
in the production of the guided missiles that 
Bell Aircraft has designed and is manufacturing. 


For assured protection of your elec- 
tronic devices, we can furnish standard 
Barrymounts® or can develop and manufac- 
ture special units for your particular needs. 
And we can furnish shock-testing equipment 
for your use Or we can conduct your tests in 
our shock and vibration laboratory. Write for 
Bulletin BA-54, 


730 PLEASANT STREET 
WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


New Parts and Materials continued 


packing for use against sulphuric 
nitric and oter acids in various con 
centrations where a tight seal in 
flanges is necessary, and for tempera 
tures up to 400°F. Ravbestos-Man 
hattan, Inc., Manheim, P 


For more information— 
Circle 101, inside back cover 


Glass Fiber-Polyester 
Laminate 


Glass fiber, polyester laminate is 
said to offer 20 percent higher heat 
stability, three times better impact 
strength, 25 times better arc resistance 
and 40 percent lower moisture absorp 
tion than ““Nema XX”’ laminates, and 
at lower cost. Grade ‘I'S is availabk 
from stock in thicknesses of & in 
through 4 in., in sheets 24 x 36 in 
and 36 x 72 in. It is also available 
in thicknesses through 14 in. on re 
quest. Glastic Corp., 1823 EF. 40 St 
Cleveland 3, Ohio 


For more information— 
Circle 102, inside back cover 


High-Strength Aluminum 
Alloy Can Be Welded 

\ high-strength, non-heat-treatable 
aluminum alloy, K186, has been de 
veloped for those applications where 


| heat-treatable alloys have been too 


costly in the past, or inadequate in 
physical or mechanical properties 
Uses recommended by this manufa 
turer include unfired pressure vessels, 
structural towers, welded boat hulls, 
rocket motor tubing, guided missile 
containers, aircraft carrier elevators, 
trusses and girders, truck and traile1 
frames, tanks, pipeline and = scaf 
rolding 

Inert gas-shielded arc welds were 
made transversely on 0.250 in., K186 
hot-rolled plate on a test basis with 
56S filler wire, using a square butt 
joint and two passes. The average re 
sults of 10 tensile tests made in the 
longitudinal (rolling) direction of the 
plate showed a joint efficiency with 
weld beads on of 89 percent and with 
the beads*machined flush, 79 percent 
Longitudinal ultimate tensile strength 
of the parent metal was 44,700 psi 
With beads on ultimate strength was 
39,900 psi and with beads machined 
flush, 35,500 psi. 

Nominal composition of K186 is 
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MORAINE MAKES MANY COMPLEX 


DIA 6 HOLES & 


equasey SPACES 


maRKED * 


ic WITHIN 


IN ONE OPERATION 


A design can be so complex that the cost of 
making it by conventional casting and 
machining methods would be prohibitive. 
Yet, that same design can be produced by 
the Moraine metal powder process at mod- 
erate cost—usually in one press operation 
—with no drop-off in quality or precision. 
For example, this part, of intricate design 
and close tolerances, is made in quantity 


every day at Moraine with very noticeable 


savings to the customer. It illustrates how 
much can be done to improve performance 
and cut costs when customer and Moraine 
cooperate to adapt part to process. 

Moraine’s experience with powder metal- 
lurgy is extensive and the possibilities it 
offers to modern industry are almost limit- 
less. There are very few design ideas that 
cannot be profitably converted into practical 
parts by the Moraine metal powder process. 


METAL 


PARTS 


moraine 
products 
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+.0 magnesium, 0.45 mangan 
0.10 chromium. 

l'ypical tensile strengths of K1S¢ 
im various tempers are: temper O-38, 
QOO psi; H32-42,000 psi; H34-47,000 
psi; H112-39,000 psi. Minimum me 
hanical properties for plate in H112 
temper are 34,000 psi tensile, 14,00¢ 
psi yield, elongation 8 per cent 

In the annealed condition, K186 
has a tensile strength approximateh 
30 percent greater than 52S, which is 


for ee56 of marked significance. 


Bending Formability of K186 has been dete: 
mined as good through a series of 


Curling % investigations including hammered, 

Box Forming guided, impact and elevated tempera 
3 = ture bend tests. Cold forming in 

Corrugating 

Punching PRESS 

Blanking 

Hemming 

Flattening BRAKE 


Eliminate tie-up of a large press , 
brake on short-run production Fifteen sizes of this gage are avai 

jobs with the new Di-Acro Press ible for measuring holes from 0.995 
Brake. It’s quick!y set up for ex- 
perimental engineering, too. Hand : ; 
operated—ample power is provided pencll-SizZe handle connected DY 
for average use by a simple cam idapters to fixed adjustable torus 
lever mechanism, plus a power 
multiplying ratchet drive for heavy 
forming jobs set to 





to 6.005 in. The unit consists of a 


design gages at each end. One gage is 


y 


the other to no-go” 


fO 
_ , 4 


New Di-Acro Press Brake forms dimension. This double-end gage has 
16 gauge mild sheet steel across 
the full 24” forming width, 10 
gauge mild sheet steel across a 12” 
width as well as other ductile 
materials. Available with standard 
dies and specials—both are inter- 
changeable with other press brakes. 





Diagrams below illustrate 
typical operations with a 
Di-Acro Press Brake and its 
remarkable versatility. 





LV Ic > 


Write for free Press 
Brake literature 


Send for 32 page 

catalog con- —O_O 
tains complete 
information on 


Di-Acro hand 
and power oper- [> 
ated Benders, 
Brakes, Notch- 


ers Punch 
Presses, Rod 


Parters, Rollers, ee 
Shears, Spring 


Winders 


£ ro —- Die-ock-ro 
yacrr 0 aa 


METALWORKING 
MACHINES 





























333 8th Ave. 
LAKE CITY, MINN. 








continued 


[1112 temper is good 

Standard finishing procedures ma 
x” used with K186 and anodized fin 
hes can be applied. 

(he new alloy is available in flat 
ind coiled sheet in “O”, H32, H34 
ind H36 tempers in widths from 12 
to 90 in. in the case of flat sheet and 
p to 60 in. wide as coil. Plate is 
wailable in “O” and H112 tempers 


250 to 2.250 in. gages and a max 
imum of 96 in. wide. An extrusion 
development program is currently 
under way. Kaiser Aluminum & Chem 


il Corp., 1924 Broadway, Oakland 
12, Calif. 


For more information— 
Circle 103, inside back cover 


ENGINEERING EQUIPMENT 


Adjustable Bore Gages 


removable washers for recording di 
mensions to which gages are set. Short 
sections at ends of handle are green 
ind red to indicate “‘go” and “‘no-go”’ 
notches also are cut in “no-go” end 
for identification by feel 

Each gage has a single micrometer 


os ee 
tvpe adjusting screw and a lock screw 


— 
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Automobile battery case molded 
by General American Transpor 
tation Co., Chicago, Ill. 


KOPPERS POLYSTYRENES 


Fibertuff 
Type 3 
Type 7 
Type 8 
MC-185 
MC-305 
MC-309 
MC-405 
MC-409 


Glass fiber reinforced poly 
styrene 
Genera! Purpose Polystyrene 


Improved Heat Distortion 
Temperature 
Highest Heat Distortion Ter 
perature 
“High impact,” Lowest Water 
Absorption Rate 
Easy Flow 
” Highest Heat 


t,”’ Easy Flow 


Medium Impact,” Highest 
Heat Distortion Temperature 


= 


Good Housekeeping 


SALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO + DETROIT * LOS ANGELES 


) 
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They needed a plastic to make 
tough, lightweight battery cases... 


Other battery cases, covers and 


Plastics, Inc., Erie, Pa 


@ If you've ever lifted a conventional 
storage battery, you know that they're 
heavy and hard to handle. This has always 
been a headache for repair men and 
motorists alike. To remedy this situation 
manufacturers of stationary and auto bat- 
teries have been looking for plastic cases, 
covers and vent plugs that would weigh 
less than the old hard rubber parts, yet re- 
main strong and durable. 

Battery manufacturers found what they 
needed in the family of Koppers Polysty- 
renes. For stationary batteries of the type 
used in telephone installations, they chose 
Koppers Polystyrene 81, a durable light- 


post seal nuts molded by Nosco Co 


Battery seals molded by The Vogel Manufacturing 
Bridgeport, Conn. for Winchester Repeating 
Arms Co., Division of Olin Mathieson Chemical Cors 


weight plastic. For auto batteries they 
chose Koppers Modified Polystyrene M( 
409, because it combines high impact re- 
sistance with light weight. Another Kop 
pers Polystyrene, Type 185, was used for 
caps on dry cell flashlight type batteries 
because of its high impact strength 

Koppers Polystyrenes are successfully 
serving in hundreds of applications besides 
battery parts. Perhaps you can improve 
your product or lower production costs by 
using one of these versatile formulations 
For complete information, write to Kop 
pers Company, Inc., Chemical Division 
Pittsburgh 19, Pennsylvania 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


®) 
KOPPERS COMPANY, INC., Chemical Division, Dept. PE-114, Pittsburgh 19, Pennsylvania 


ling 
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QUARTER-TURN FASTENERS 


MEAN QUICK ACCESS. On panels, doors or 
covers, Camloc Fasteners Provide positive lockin 
by a quarter-turn with @ screw driver or wing “ 
head. They're vibration-proof, because the action 
of cam, spring and detent creates a uniform 
locking torque that grips firmly. Camloc 
Quarter-Turn Fasteners cost less to install 
minimize replacement... fewer do the job ty 


PERATED. Where high 
ty is a factor...where 
e done under heavy 
as the answer. Spring: 
e, retracting sheer pin, 
, are among the 
tages. 


SAFELY AND EASILY O 
shear-tension capaci 


loaded handl 
positive locking 
many design advan 


SUITED TO YOuR 
aircraft, Machiner 


or a ’ 
— } 
‘eae J 


If you have any fastener problem, write for our 
catalog or specific information. 


STRESSED PANEL FASTENERS 


A complete departure from conventional fastening. 
CRO MUUR Ur CUMIC HIER 


<amLo Ss 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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that passes through a tension nut pro 
viding controlled pressure between 
the two gage components, making it 
simple to set and positively lock gage 
to desired size. If desired, both adjust 
ing screw and lock screw can be sealed. 
(hese bore gages can be set with 
ordinary measuring devices such as 
micrometers, comparators and Johans 
son blocks. 

In use, when a hole is within toler 
ance, the “go” gage rocks freely with 
out forcing and the “no-go” gage 
binds. If any other result is obtained 
in gaging, the hole is not within toler 
ances. M. C. Hutto Co., 6516 Detroit 
Avenue, Cleveland 2, Ohio 


For more information— 
Circle 104, inside back cover 


Vertical Drawing Board 


Adjustment of board height is pos 
sible without manipulating any levers 
or knobs. Draftsmen can work in 
cither standing or sitting position 
Desk space is provided when the unit 
s used in row installations, eliminat 
ing the need of an additional refer 
ence desk or table. There is a working 
drawer with tool tray, ink  bottl 
receptacle, tack and paper clip com 
partments balanced with a tracing 
drawer. 

Drawers can be inserted to open 
from either desk or board side. Measut 
ing 48 x 72 in., 15 sq ft of floor space 


November, 1954 





Finest quality 
reinforcement for your 


component parts iow 


Pittsburgh 
Fiber Glass 


PPG Fiber Glass also adds excellent dielectric strength to 
electrical housings and structural parts when it is used 
as reinforcing cloths in laminates. In wire and cable 


sleeving and tubing, too, PPG Fiber Glass adds new wea 
5 t 
In the field of fiber glass reinforcements for plastics or and insulation qualities. 


rubber components, Pittsburgh Fiber Glass has rapidly 


; Check into the profitable facts on PPG Fiber Glass for 
established a reputation for highest quality material. For 


use in your product’s design and construction——-you can 
both lowering manufacturing costs, and adding higher 


me obtain complete information and technical staff assistance 
strength properties, many manufacturers choose PPG 


Fiber Glass roving or cloth and mat woven from PPG through our executive office or district sales offices it 
e yiass Tro gO oO ¢ é > oO , . 

Chicago, Cincinnati, Cleveland, Detroit, Houston, 
Angeles, New York, Philadelphia or St. Louis. Pittsburg! 


Widely used to add strength and dimensional stability to Plate Glass Company, Fiber Glass Division, One Gateway 


a wide variety of rubber, plastics or paper products parts, Center, Pittsburgh 22, Pennsylvania. 
; I paper } I g : 


Fiber Glass. 


Finer| |) owas PAINTS + GLASS + CHEMICALS - BRUSHES + PLASTICS 


PITTSBURGH Pi aTSs GLASS COMPANY 
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CLEVELAND “Siamese twins’”’ 





One large Cleveland and two smaller vertical worm gear units operate this Medart No. 3 
RFPD machine which cold-finishes steel bars at the rate of 12 feet per minute. 


feed and discharge bars 


EART of the feed and discharge 

mechanism of this Medart Cen- 
terless Bar Turner is a trio of Cleve- 
land worm gear speed reducers. One 
large Cleveland unit drives cold-fin- 
ished bars through the cutterhead. 
The “Siamese twins’, two Cleveland 
vertical units mounted head-to-head, 
pull the workpiece back at speeds of 
3 to 12 feet per minute and then return 
the carriage at 75 feet per minute for 
a new workpiece. 

CLEVELANDS SAVE SPACE 
This unusual Cleveland installation 
demonstrates how vertical and right- 
angle worm gear drives can save valu- 
able space and streamline machine 
design. Functional design is just one 
Cleveland advantage. Another is Cleve- 


land’s dependability and long wear. 
Sliding action of case-hardened steel 
worm on nickel-bronze gear trans- 
mits power with a smooth, uninter- 
rupted torque flow. 
GET FREE CATALOG 

For the best in worm gear drives, 
get those made by a worm gear spe- 
cialist: Specify Cleveland! Write for 
free Catalog 400. The Cleveland Worm 
and Gear Company, 3279 East 80th 
Street, Cleveland 4, Ohio. 


Affiliate: The Farval Corporation, 
Centralized Systems of Lubrication. 
In Canada: Peacock Brothers Limited. 
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is required. The board is made of light, 
sturdy plywood and faced with pine- 
wood, Drafting machine or straight 
edge can be used. Power-Slide Drawing 
Board Co.. 58 Emmons St., Milford, 
Mass. 
For more information— 
Circle 105, inside back cover 


Valve for Gas or 
Liquid Testing 


[he manufacturer states that only 
1 o1 sec are required to seal an 
opening and begin the flow of gas 
air or liquid with this type of con 
nector. Inserting the unit into an open 
ing and depressing the cam _ lever 
simultaneously expands the connect 
ing seal and opens the valve, releasing 
a full flow of gas, air o1 liquid into the 
test. With 


closes the valve 


vessel or assembly under 


drawal automatically 


Inlet connections are tapped into 
the valve body for 3 in. pressure lines 
These units are available from stock 
for sealing 4, 3 and | in. pipe open 


ings. Mechanical Products Corp., 16% 
N. Ogden Ave., Chicago 7, Ill 
For more information 
Circle 106, inside back cover 


Tests Springs { 
To 12 In. Long 


Occasional testing or high-quantit 
production testing of springs can be 
done bv setting tolerance markers and 
iutomatic stops on this testing devic 
lhe 124 Il 


Lengths can be read directly to 0.005 
in. without the aid of a dial indicator 


capacity 1S oz to 


Accuracy is guaranteed within } px 

ent. Carlson Co 

New York 7, N. ¥ 
For more information 

Circle 107, inside back cover 


Broadw 


Portable Drafting Outfit 


[his unit can be used for drafting 
it any desk, table or work bench and 
onsists of a drafting machine with 
drawing capacity of 22 in. x 34 in 
1 in. and a 15 in. engine-divided alu ‘ 
minum alloy scale, a folding board 


equipped with folding legs and rubber 


feet that, when opened, accommodate 
lrawings up to 17 x 22 in Dox f 
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Trade-Mark 


..-for handling Hot-Abrasive Materials 


Bearing parts made of Haynes STELLITE alloy resist 
seizing and galling. They are hard and abrasion re- 
sistant, and will withstand the pitting effects of many 
corrosives. They take a high polish and are easy to 
Use them to 


blocks, and to lengthen the life of new equipment. 


reclaim worn shafts or bearing 


apply. 


Operate with Little or No Lubrication 


Sleeves made of HAyYNEs STELLITE alloy can be used 
in areas where efficient lubrication is impossibl 
Ihey resist seizing even when lubricants are diluted 
by gasoline, cleaning fluids, and other liquids that 


wash out an oil film. They operate at peak efficiency 





even when lubricants decompose under heat, or are For more information write for our 8 page booklet 
destroyed by abrasive particles. on half bushings and sleeves 
] 
Haynes” and “Haynes Stellite” ore rezistered trade-marks of Union Carbide and Carbon Corporatior 
eal 
a a, . . ’ 
V, ° HAYNES STELLITE COMPANY 
: : A Division of Union Carbide and Carbon Corporation 
TRADE-MARK ; ° uc) 
‘ * 3eneral Offices and Works, Kokomo, Indiana 
a -etc.ioyv Ss : 
' , Sates Office 
ay Yd : Chicag leveland - Detroit - Houst Angeles - New York « San Froncisce Tulsa 


eal 





HAYNES STELLITE Bushings and Sleeves 















Tough and Abrasion-Resistant 


Bearing parts made of HayNes STELLITE alloy resist 


the abrasive effects of wet or dry materials such as 


shale, 


They are hard enough to carry heavy loads 


fly ash, coke, metal powder, and cement dust 
ind tough 


f nough to stand up under re peated stress 


Heat and Corrosion Resistant 


These bushings and sleeves can be submerged in 


many acids, alkalies, and molten metals. Tt mperatures 
as high as 1500 deg. F. have little effect on thei: 
hardness, toughness, and dimensional stability 





New Parts and Materials continued 


instruments, a tracing pape! dispense! 
ind a carrying carton or travel case 
A 360 deg protractor, 4 in. dia, is 
included in this drafting outfit, along 
with an automatic 15 deg indexing, 
full base-line selector, double 10 in. 
vernier and clamp, screw clamp, en- 
closed band and pulley arms, built-in 
brake for 10 deg board slope. By the 
use of an accessory “C”’ clamp, the ma 
chine may be mounted on larget 
drawing boards, or on a template in 
the shop. ‘The vertically adjustable 
mounting permits direct layout work 
on sketch pads, plywood, sheet metal 
or any other material up to 7 in 
thickness. Universal Drafting Ma 
chine Corp., 7960 Lorain Ave., Clev« 
land, Ohio. 
For more information— 
Circle 108, inside back cover 
Direct-Reading 
Torque Meter 


a 
microcast Measurement of starting and mov 


ing torque of servo-mechanisms, po 


saved ae tentiometers, variable condensers and 
rotating machinery having torque 
loads of 0.01 to 20 in.-oz is possible 
with these meters. It weighs 6 oz and 


ee . ag measures 14 in. dia by 3% in. long 
This intricately contoured valve is precision cast by Nhis-aeadll Penile Ghadk euceeta thule 


the Microcast process. It was previously machined ah hie ae 
. . u O . Gla. 

from a sand casting at a cost of over twice that of te ) 
: \ : [wo models are available: Model 
the Microcast method. Now Microcast saves this 6000-1 vesictess 0.010 to 1.2 in-ce. 
customer 53% on each valve produced. ind Model 6000-2 measures 1.0 to 20 
Production is speeded up, too. Before this part n.-oz. Repeatable accuracy is +5 per 
was Microcast, plant schedules were constantly be- ent on the 300 deg watch-face; a 
ing thrown off due to crooked and porous castings. nechanical stop prevents overstressing 
: , the mechanism. Waters Mfg., Inc., 4 

Since the Microcast valve comes ready for use (only . Ape i , 

: , : Gordon St., Waltham 54, Mass 
a light grind on the periphery of the . same 

= 4 or more information— 
flute is necessary) this production head- Circle 109, inside back cover 
ache has been eliminated. Find out to- 
day how MICROCAST can reduce your 

costs on small parts and components. 
Write for free booklet. Color talking 
film of tbe Microcast process also avail- 
able without charge. \ portable, self-contained, elec 


St roboscop ic 
Vibration Testing 


tronic test device uses a synchronized 
light source to observe the effect of 
vibration and shock on industrial prod- 
ucts Excitation is derived directly 
from electrically driven vibration 
equipment, or from an accelerometer 
attached to mechanical equipment 
Che light source flashes at a one or 
five-cycle rate differing from the 
vibrating base in order to observe 
either slow motion, for detailed stud, 


MICROCAST DIVISION, Austenal Laboratories, Inc. 
224 E. 39th Street, New York 16, N. Y. 
7001 South Chicago Avenue, Chicago 37, Ill. 
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5000 psi— 
continuously 


iA 


HOLD-DOWN OR CLAMPING CIRCUIT 


@ —. Denison Axial Piston Pumps 
~ . cd ] operate continuously at 5000 psi, 
i G aA |! deliver up to 35 gallons per minute 
ale 
OMPENSATOR yh Va Few hydraulic pumps can operate at 5000 psi. And, if they 
can, it’s for only a few seconds at 5000 psi. Not so with 


uo 


Denison Axial ‘Piston Pumps. They deliver up to 35 gpm 
CASE STUDY ; 
NO. 615-PP at 5000 psi . . . continuously. Yet they cost no more than 


many pumps with lower pressure ratings 

Three sizes deliver 10, 20 and 35 gpm. Available in 
constant or variable volume types . . . with handwheel, 
pressure-compensating, stem or cylinder volume controls. 
Mountings: Face, flange or foot 


The circuit shows a Denison Axial Piston Pump in a 
- f “le WwW ; ( ) ; 
PUMPS * MOTORS * CONTROLS * PRESSES hold down or clamping circuit. Write us for bulletins 
about Denison pumps. 


THE 
DENISON ENGINEERING COMPANY 
1194 Dublin Road + Columbus 16, Ohio 
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Here’s a “miracle drug” 
proved throughout industry! 
R, for all threaded 
fastening troubles: 
Heli-Coil* Screw Thread Inserts. 


These 18-8 stainless steel or phosphor bronze Heli-Coii Inserts 
give you a minimum of 25% greater loading strength... your 
threads will never seize, corrode, or gall...you save space, 
material and money because you can use fewer, smaller, shorter 
fastenings and lighter, cheaper materials...and smaller bosses 
and flanges. 
It will pay you to investigate the many advantages Heli-Coil 
Screw Thread Inserts offer. Write today for full information, 
free samples and, if you wish, the assistance 
of a Heli-Coil Thread Engineer. 


Heli-Coil Inserts conform to official Mili- 
tary Standards MS-122076 (ASG) through 
MS-124850 (ASG) and others 


* Reg. U. S. Pat. Off 

I 

HELI-COIL CORPORATION |, 
15] SHELTER ROCK LANE, DANBURY, CONN. 


) Send samples and Bulletin 689 -- Military Standard Sheets 
[} Please have a Heli-Coil Thread Engineer call 


] Send samples and Catalog 


NAME 
COMPANY 
ADDRESS. . ditincniatlendenenensiaiondetne 


CITY SEE, 


l 
1 
! 
I 
! 
! 
! 
! 
1 
! 
! 
l 
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ind analvsis. or fast motion for general 
detection of resonances Lhe light 
flashes may also be locked exactly to 
the vibration frequency if desired. 
Svnchronization of the light source 
it the difference frequency with the 
vibrating base is maintained auto 
matically throughout the operating 
frequency range of 30 to 2000 cycles 
per sec. The unit is furnished with 
one flash lamp, reflector and connect 
ing cord as standard equipment. The 
tester weighs less than 21] Ib and meas 
ures 94-in. high, 84 in. wide and 124 
in. deep. ‘The unit operates from a 
standard 115-v source and requires 
only 65 w. Bendix Aviation Corp., 
York, Pa. 
For more information— 
Circle 110, inside back cover 


Compact Power Supply 


Line regulation of this voltage sup 
ply is within 0.01 percent; output, 
zero to | milliamper Six taps of 
500, 250, 100, 50, 25 and 10 vw are 
furnished, accurate within 2 percent 
In addition, the potential can be con 
tinuously varied from 5 to 500 v. A 
polarity switch is provided, so that 
the test voltage can be either positive 
or negative. Also included is a zero 
output switch, permitting connections 
to be made while the instrument is on, 
ind facilitating the timing of measure 
ments 

lhe new supply is said to be useful 

a stable test potential in checking 
d-c amplifier gains and in calibrating 
meters.—Keithley Instruments, 3868 
Carnegie Ave., Cleveland, Ohio. 

For more information— 
Circle 111, inside back cover 


Microfilm Enlarger 


The “point” light source and the 
high resolution 63 mm lens in this 
enlarger for 16 and 35 mm microfilm 
ire said to project fine detail with in 
reased sharpness and legibility at 
magnifications ranging from four to 45 
diameters 

The 6-v, 5-amp, coiled filament 
lamp makes printing several time 
faster than in earlier models. Voltage 
can be increased slightly for visual 
focusing and for magnifications over 


20 diameters. Other advantages of 
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OCT.-NOV. 1954 


Smaller, Lighter Rupture Discs... 
Lined With KEL-F Plastic... Now 
Used In Highly Corrosive Systems 


Using coatings and seals of 
KEL-F plastic to overcome corro- 
sion, lightweight, small rupture 
discs of aluminum now provide 
protection for low pressure and 
Dises with burst- 
ing pressures ranging from 5 to 100 
psig are now possible. Premature 
bursting due to corrosion has been 
eliminated. Discs are smaller and 
afford a greater degree of pressure 
control than was possible with 
previous types. 

A lining of KEL-F plastic on the 
standard (right) and a film seal in 
the new “lug” type rupture disc 
(left) permit them to be used safely 
with practically all known corro- 
sive materials, at temperatures up 
to 250°F. 

Black, Sivalls & Bryson, Inc., 
Kansas City, Mo. manufacturers 
of special control equipment, pio- 
neered this use of KEL-F plastic 
film. B S & B uses unplasticized 
“Trithene’’* (KEL-F polymer) film 
produced by The Visking Corpora- 
tion, Terre Haute, Ind. in many 
types of rupture discs. 


vacuum vessels. 


* Registered trade-mark of The Visking Corporation 





HF at 300°F Handled by Flowmeters 
of KEL-F Plastic In Atomic Plant 
. Still “On Stream” After 2 Years! 


Clarity, dimensional stability, accu 
racy and damage resistance make these 
flowmeters made from KEL-F polymer 
outstanding. In contact with extremely 
hydrogen fluoride for two 
years on low-pressure purge lines, they 
show no signs of “giving up”’. 

Chemically-inert, the plastic tubes 
are unattacked by the HF even at 
300°F. Machined to precision dimen- 
sions, they maintain original metering 


corrosive 


accuracy. Flow tubes have remained 
clear to permit easy float visualization 

The Brooks Rotameter Company, 
Lansdale, Pa., corro 
sion-resistant flowmeters. Flow tubes 
are machined of rod extruded from 
KEL-F polymer Grade 300 by the 
United States Gasket Company 
den, New Jersey 


pre duces these 


, Cam 
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CONTINUED FROM PRECEDING PAGE 


Paper-Thin Insulator of KEL-F 


Polymer Solves Space, Precision 
“Specs” Problem in Microwave Cavity 


Found to be the only high-frequency 
dielectric capable of being machined 
to close tolerances in this .009’ thick 
insulator, KEL-F plastic effectively 
prevents pulse leaks between cavity 
and probe. These units, producing hun- 
dreds of watts peak power output, 
depend largely on the insulator for 
their 0.0005% per °C temperature 
coefficient. 

The fluorocarbon’s high dielectric 
strength over a wide temperature range 
and its dimensional stability assure 
complete insulation in the limited space 
provided. Zero water absorption of this 
fluorocarbon guards the insulator 
against any changes caused by moisture. 

The precision insulator is machined 
from KEL-F polymer rod and installed 
in microwave oscillator assemblies by 
C.G.S. Laboratories, Inc. of Stamford, 
Conn. C.G.S. obtains its rod stock 
from the Resistoflex Corporation, 
Belleville, N. J. who extrude it from 
unplasticized KEL-F polymer. 





s and 


Booker & Wallestead, Inc. 
Minneapolis, Minn. 
Injection molding 
Compression & transfer molding 
(Specialize in short runs) 


H & R Industries 


Nazareth, Pa. 

Extrusion & injection molding 
Machining & forming 

Rod, tube, tape & strip 
kesistor sleeving 


Electronic Wave Products, Inc. 
New York, N. Y. 
Sealing of film 
Forming 
Container liners; gaskets 


Reiss Manufacturing 
Corporation 
(Rway Synthetic Products Div.) 
New York, N. Y. 
Extrusion, compression & transfer 
molding 
Machining & forming 
Rod, tube & sheet 
Gaskets & diaphragms 
Valve seats 


Recent Significant KEL-F 
Polymer Developments. . . 


Blending equipment is now coated with 
“baked-on” KEL-F polymer disper- 
sions to eliminate wasteful sticking 
of special plastics during processing. 
Chemical inertness and non-stick 
qualities of coating have cut mainte- 
nance and contamination 


Switch seals of the plunger type are now 
molded of fluorocarbon polymer t 
provide a hermetic seal that will 
withstaud high altitudes and tem- 
peratures. 


Valse seats machined from KEL-F 
polymer rod stock are used in a 
special valve required in nuclear re- 
search. Non-porous, tough plastic 
effectively keeps active Helium iso- 
tope from diffusing through the seat. 
Low “‘cold flow” keeps seats smooth 
and undamaged even after many 
“high torque”’ closings. 


Covers for high-frequency components 
are compression molded of fluoro- 
carbon polymer for electrical insula- 
tion as well as maximum visibility 
of contained parts. High impact 
strength and resistance to aging 
eliminates need for special protective 
or reinforcing shields or guards. 
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Re-Cycling Timers 


MOST COMPLETE LINE OF INDUSTRIAL 


TIMERS for 
automation 


The individual requirements of each automation 
problem are best met by selecting timers designed to 
perform specific functions. Whatever your timing- 
control problem, Industrial Timer Corporation can 
meet it with one of its standard timers, a combination 
of its standard units, or by designing an entirely new 
timing element. Our Engineering Department not only 
Originates new designs, but also develops modifica- 
tions to meet our customers requirements. 


INDUSTRIAL TIMER 
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ete line of timers in these 


We manufacture a comp 


4 broad classifications: 


TIME DELAY TIMERS + RE-CYCLING TIMERS 
INTERVAL TIMERS + RUNNING TIME METERS 


Our large stocks of 17 basic types from which we 
have developed over 660 combinations to date, en- 
ables us to make rapid deliveries in most cases... 
and excellent deliveries on special orders. Our auto- 
mation timer specialists will be happy to discuss your 
automation timer requirements. Your inquiries will 
receive prompt attention. 





CORPORATION 


OGDEN STREET NEWARK 4, WN 



















* STRAINERS 
* GASKETS 
© ARRESTORS 





















FILTERS 
© SHIELDS 
* BARRIERS 




























° TRAPS 
* GUARDS 
© SCREENS 













Just to name a few .. . and most of the parts we are making 
to special order don’t really have a name! Our real specialty 
is fabricated wire cloth parts, made to your specifications. 


Any metal, almost any size, almost any shape... we can 
probably assemble it for you . . . faster, better and at a lower 


cost, than you can do it yourself. 


For more information, just send for our latest Fabricated Parts 


Catalog. 
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the new light system are reduced 
power consumption and cooler oper 
ation The enlarger has a remote 
film transport and focus control, plus 
greater ease of operation since film 
reels are put on from the front 
Additional refinements include a 
glassless film carrier which prevents 
film scratches and is easier to keep 
clean (here is no need for a measur 
ing tape since the image is focused 
visually on the copy board. The en 
larger can be mounted on a wall or on 
1 table when horizontal projection 1 
desired. Eastman Kodak Co., Roch 
ester 4, N. ¥Y 
For more information— 
Circle 112, inside back cover 


Fluorescent 
Adjustable Triangle 


\ fluorescent triangle of acrylic plas 
tic is tinted orange [his produces 
1 self-illuminating orange light from 
all edges. Contrasting die-sunk gradu 
ations are in black on a transparent 
protractor facing, with beveled edges 
to eliminate any possibility of parallax 
lines. ‘This triangle is also available 
in crystal clear acrylic plexiglass 
Alvin & Co., Windsor, Conn 

For more information— 
Circle 113, inside back cover 


Reference Standard 
Instrument 


This instrument has 14 ranges of 
current and voltage and accuracy of 
0.25 percent of its 6 in. scale length 
One of the new features is an ex 
ceedingly high torque-weight ratio 
that is said to eliminate pivot fric 
tion as a factor. Dept. E. 151, Sensi 
tive Research Instrument Corp., 9-11 
Klin Ave., Mt. Vernon, N. Y. 

Fo: more information— 
Circle 114, inside back cover 


Eliminates Rubber Stamps, 
Hand Lettering 


Improved title blocks, bills of ma 
terials, change blocks, — technical 
symbols for use by engineers and 
draftsmen on drawings and tracings 
are available as thin transparent 
printed plastic sheets with a pressure 
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CROSSBAR CONTACTS FOR MINIATURE RELAYS 


Originally designed for use in telephone relays, 
crossbar contacts are now widely used for 
miniature relays and contacts. Assembly is 
speeded and eased because alignment of con- 
tacts is not critical. 


Major savings are made by attaching with 
Makepeace machines which cut off and weld 
automatically, and in the reduction of waste of 
precious metal. Laminated precious metal 
capped contact tape is produced in production 
runs and supplied on reels. There is no 


handling of individual tips. M at kepea ce 





v 


RAISED LAY 


When raised lay is used, costly assembly opera- 
tions are reduced to blanking costs and no 
precious metals are wasted. That is because 
one or more strips of silver are bonded to a 
base metal in the form of a ridge or a bar. Cold, 
hard rolling produces the required temper in 
the base metal and dense hard contact sur- 
faces for the most efficient electrical and me- 
chanical qualities. 


SPOT LAY* 


Developed and perfected by Makepeace, this 
exclusive process brazes slugs of precious 
metal in strip stock, positioning them exactly 
where needed. This new, economical and effi- 
cient material permits manufacturers to pro- 
duce rotors in switches and small bridge con- 
tacts at lower costs and with improved life 
performance. 


D. E. MAKEPEACE COMPANY 


Attleboro, Mas 
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Barcol’ 


Small Motors 


reliably power 
control units on “Waytrol” 
constant weight feeders 


BARBER 


COLMAN 



















The Jeffrey-Traylor ‘Waytrol,” product of The Jeffrey Manu- 
facturing Co., Columbus, Ohio, is a constant weight feeder de- 
signed for weighing of nraterial being continuously delivered 
from a supply hopper. 


Weightbelt operation of the ‘““Waytrol”’ is similar to the prin- 
ciple of a laboratory balance swinging evenly on both sides of a 
mean. A vibrating feeder adds material as needed and a control 
system equalizes the over and under periods of swing. 

Important component of the control system is a Variac driven 
by an enclosed Barcol fast-reversing, continuous duty motor 
with 500:1 gear reduction. Here, as in other industrial applica- 
tions, rugged precision construction, high starting torque, and 
ability to withstand high ambient temperatures combine to pro- 
vide the reliable performance demanded in industries where 
costly shutdowns cannot be tolerated. 

If you have a project involving small motors—open or en- 
closed—let Barber-Colman engineers help you solve it. 


FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS 





The Barcol line includes unidirectional, synchronous, and reversible motors 

p to 1/20 h.p. With ond without reduction gearing—open or enclosed 
types. Expert engineering service available. Write today, tell us your prob- 
lem, ask for free dota sheets 


4 


BARBER-COLMAN COMPANY, DEPT. K, 1212 ROCK STREET, ROCKFORD, ILLINOIS 
Small Motors e« Automatic Controls e Industrial Instruments e Aircraft 
Controls e Air Distribution Products e« Overdoors and Operators « Molded 
Products « Metal Cutting Tools « Machine Tools e Textile Machinery 
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sensitive adhesive coating that is pro- 
tected by removable waxed paper 
Rubber stamps, hand lettering, 
symbol drawing and ruling usually re- 
quired for engineering drawings on 
paper, vellum, or cloth are eliminated 
Furnished for application to either the 
reverse side or the face of drawings, 
these seals are easily applied by slight 
hand pressure without the use of heat, 
and can be conveniently stored fot 
future use. The maker will set type, 
rule lines, and prepare all kinds of 
symbols according to individual speci 
fications. Johnson Research Corp., 
Bethpage, N. Y. 
For more information— 
Circle 115, inside back cover 


Pipe Surface 
Thermometer 


Thermometers to be used to obtain 
the temperature of pipes and tubes 
from 4 to 2 in. in size can be quickls 
fastened to the pipe by means of a 
spring clip, without the use of any 
tools. The temperature sensitive ele 
ment is a calibrated bimetal and is 
closely coupled thermodynamically to 
the pipe. Accuracy is said to be +2 
deg over the entire range of the ther 
mometer, which reaches stability with 
in 5 min. The bimetal element is 
protected by a copper cup which is 
made to fit the pipe closely. 

The pipe surface thermometer 
comes in two ranges, one from 50 to 
250 F and the other from 70 to 370 
F. The thermometer dial is 2 in. dia 
Pacific Transducer Corp., 11836 W 
Pico Blvd., Los Angeles 64, Calif 

For more information— 
Circle 16, inside back cover 


Counter Rugged Enough 
For Field Use 


All components are military quality 
with hermetically sealed transformers, 
glass-sealed, high temperature (125 C 
capacitors and computer-type tubes. 
The mechanical construction is said to 
be sufficiently sturdy to withstand the 
severe shock and vibration encountered 
in military field use. Frequency di 
vision is all-digital, using 11 special 
plug-in decade scalers. No frequency 
adjustments are required because the 
counting interval is generated by digi 
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Specially designed EVERLOCK lock washers 
help keep R-B-M foot dimmer, headlamp, and horn 
switches in ever-ready operating order. With their 
exclusive deep-bite, alternating chisel edges, EVERLOCK 
lock washers hold the vital screws and connecting wires 
fast and secure. 


Wherever permanent, vibration-proof fastenings are ind 


—call on EVERLOCK. With EVERLOCK, you can fasten it and 


forget it. In sizes and materials to meet any specifications. 


i¢ ated 


Write for information or contact your nearest EVERLOCK 
Representative 
Special EVERLOCK Lock Washers used on 
Switches Manufactured by R-B-M DIVISION, 
ESSEX WIRE CORPORATION, Detroit, Michigan 


Dimmer Switch 


A Full Line of EVERLOCK 


LOCK NUTS end LOCK WASHERS 


SEND FOR FREE CATALOG TODAY 


Mw woe 


R-B-M Headlamp Switch 


R-B-M Horn Reloy 


520 N. DEARBORN STREET, CHICAGO 10, ILLINOIS 


SUBSIDIARY F AMERICAN MACHINE AND FOUNDRY COMPANY + NEW YORK, N.Y 
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Make tomorrow's push-button ideas work today 


with a ‘matched to the machine’ 
Stearns Magnetic Clutch 


When you design new installations, modernize or adapt 
existing machines, be sure of matched power transmis- 
sion control with a Stearns magnetic clutch. Stearns 
not only builds a wide variety of standard clutches and 
clutch-brake combinations, but also designs special 
custom-built units tailored exactly to your specific 


installation. 


Make these Stearns advantages 
work for you: 


WIDE TORQUE RANGE — .4 to 30,000 lb 
foot. Handles everything from busi- 
ness machines to steel mill screw- 
downs and ball and rod mill drives. 
LOW INERTIA — Fast, smooth engage- 
ment and disengagement. 

VARIED DESIGNS — Through shaft, 
split shaft, duplex for two speed 
drives, forward and reverse drives 
— other special applications. 
WIDELY ADAPTABLE — DC or AC with 
rectifier. Automatic and remote con 
trol. Operates in conjunction with 
electronic circuits. 

QUIET AND COOL RUNNING —Generous 
friction si'rface area and low unit 
pressure 

EASY WEAR ADJUSTMENT — Provides 
longer clutch life. 

SIMPLE INSTALLATION — no toggles, 
yokes, shifters 


For full details consult your 1954 Sweet’s Product 
Design file or write for Bulletin 226-C-3. 
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MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4m MAGNETS 


STEARNS MAGNETIC, INC., 631 S. 28th St., Milwaukee 46, Wis. 
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tal division from a crystal oscillator 
The elimination of the frequency ad 
justments forestalls the possibility of 
miscounts. 

Internal self-checking is provided so 
that the unit will count its own 
standard crystal at either of two se 
lected rates, 100,000 or 1,000 cycles 
per sec. The checking signals are fed 
to the input to check all possible com 
ponents such as preamplifiers and at 
tenuators. The basic crystal signal of 
100,000 cycles per sec is brought to a 
front panel connector to allow check 
ing against an external standard, or 
for use as a secondary standard. An 
input level meter is located on the 
front panel to indicate the proper 
amplitude of the input signal (by 
means of a minimum and maximum 
level), to prevent accidental miscount 
because of a voltage being too high or 
too low 

lhe counter will count up to 99,99 
at any rate up to 100,000 evcles pet 
sec. The counting interval is 1 or 10 
sec with an adjustable display timc 
The Model 111 counter measure 
22 x 20 
120 Ib. Electromic Engincering (¢ 
of California, 18 South Alvarado St 
Los Angeles 57, Calif 

For more information— 
Circle 117, inside back cover 


in. deep, and weigh 


Analyses Both Micro 
And Macro Samples 


\ double-beam  microspectropho 
tometer that can be used to analyz 
solutions in volumes ranging from as 
small as 0.015 milliliter up to several 
milliliters allows the use of inter 
changeable micro and macro cuvettes 
of the appropriate volume and path 
length. No other change of compo 
nents or settings is necessary when 
switching from one sample to another 

The new instrument utilizes a 
single meter that is calibrated to indi 
cate the ratio of the optical densities 
of concentrations. This simplified 
system produces readings that are 
linear with concentration, reduces 
the lapsed time per sample to approxi 
mately 30 sec and makes possible time 
reaction studies. 

Operating on the double beam prin 
ciple, the light is focussed by a pait 
of mirrors onto two separate entranc« 
apertures of the monochromator A 
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PIONEERS IN THE FIELD OF 
HYDRAULIC HOSE ASSEMBLIES 








Designers of this great mountain mover 
were pioneers in the application of 
hydraulic power in steering this type of 
earth moving equipment. Thus, pioneers 
in power steering turned to pioneers in 
Hydraulic Hose Assemblies. Hydraulic 
power—applied through Eastman 
Hydraulic Hose Assemblies to the twin 
brakes, shown here, wheel this 
International Model 75 “PAYSCRAPER” 
over rugged mountain terrain. 


Eastman Hydraulic Hose, operating at 
2000 lbs. p.s.i., delivers the power 
required to steer the rear axle, weighing 
11,800 Ibs., on this New “Hyster” SC-180 
model. Due to heavy, load-balancing 
counter-weight over this axle, it 

would be impossible to steer this “King 
of the Lift Trucks’’ without hydraulic 
power when empty. Maximum 
maneuverability is attained through 
power steering—moving loads up 

to 9 tons, like these giants of the forest. 





First tractor to use power steering—the 
Case 500" Diesel, at work here, uses 
Eastman “first in the field’’ Hydraulic Hose 
Assemblies for 1800 Ibs. p.s.i. working 
pressure. Despite front end weight of 

470 lbs., hydraulic »ower makes steering 
almost effcrtiess. Turning over 30 furrow: 
in one “swath,” this Case Disc Plow 
makes fields ‘move over” 18 feet at a 
time! Again, J. I. Case, pioneers in 
farm machinery since 1847, chose Eastman, 
pioneers in Hydraulic Hose Assemblies 


NOTE: 
If you wish to be first in your Rey 
field—come to Eastman 

23 munlcatan “first in the field”’ of 


Hydraulic Hose Assemblies 
inate inthe field 


MANUFACTURING COMPANY for Catalog 101 on 


Dept. PE-11, Manitowoc, Wis. Eastman Hydraulic Hose Assemblies 


So BIOS 
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rotating alternator located in the 
plane of the entrance apertures chops 
the beams. The two light beams di- 
verging from the apertures are then 
reflected by two parabolic mirrors to 
superimpose on a 30,000 lines per in. 
grating. The dispersed radiation from 
the grating is picked up by a second 
pair of parabolic mirrors which focus 
each beam independently at separate 
exit apertures of the monochromator. 
Both ultra violet and visible light 
sources are provided with the instru 
ment and they are instantly inter 
changeable by merely turning a panel 
switch. Spectral range covers the area 
from approximately 210 to over 600 
millimicrons per millimeter and mono 
chromator dispersion is 4.4 milli 
microns per millimeter. Jarrell-Ash 
Co., 26 Farwell St., Newtonville, Mass 
For more information— 

Circle 118, inside back cover 








Dual Power Supply 


Cork-and-rubber tape 


The D3-150-I provides seven differ 
ent outputs. These include a com 


o letely isolated o oO acl | 
stops skids and squeaks of the cult wt et h halt of the 


unit with an output from zero to 300 


v, dc, at 150 milliamperes: these two 
Non-skid feet for table radios—sound and shock-absorbing cush =~" IpeTes; These 


. outputs can b ) 
ions for diesel engines—protection for television tubes in ship lia alt connected t seam 
ment: these jobs and hundreds more are being handled by Arm- pats a Ce ae aa ‘de 
strong’s DK-153 Cork-and-Rubber Tape. wice this vo tage. ie unit 1s made 
for standard 8} x 19 in. rack panel 


This versatile material is used by manufacturers in many ways. t 
This versatile material is mounting. Dressen-Barnes Corp., 


In automobiles, it soaks up squeaks and rattles in metal-to-metal Pasade salif 
contacts. In aircraft, DK-153 cushions and protects vital wiring. sadena, Cali : : 

Telephones, adding machines, and other office equipment have . by more arsed 
skid-proof pads of DK-153. ircle 119, inside back cover 


Use DK-153 wherever a springy, non-skid cushion is needed. It 
is easy to handle—comes in sheets, rolls, or die-cut shapes. It's . . 
backed with a pressure-sensitive adhesive that wili stick it to any Indicating Controller 
clean, dry surface. Using Thermistor Element 
For s‘amples of DK-153, write on your letterhead to Armstrong ig eres | . 
Cork Company, Industrial Division, This temperature controller is de 
7311 Irvin Street <> signed to operate in the range of 0 to 
Lancaster, Penna 600 F, and will be manufactured both 
Available for export. Sf is an industrial and as a_ portable 
Coch-end-cebber laboratory model. Because the ther 
a aS mistor undergoes a 1000-fold change in 
electrical resistance between 100 and 


; | feetective bashing | 600 F, instrument response accuracy 
ARMSTRONG S — is well within 0.25 percent of full scale 


['wo calibrated adjusting knobs pet 


/ 
mit the control bandwidth to be in 
DK-153 TAPE creased from the minimum value to 
any desired range. In addition, by 
means of a selector switch, the Series 


560 can be used either as a straight 
n-off controller or as a time propor 


Tacky adhesive 
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Babbitt on steel 


Bronze on steel 


Bronze on steel, ball indented 





Rolled steel, ball indented 
Tale Moli Ms lacleh at: 


Rolled bronze, 


chamfered edges 





Rolled steel 


with oil holes 


Rolled steel, slotted 


Rolled, split bushings, bimetal or plain, are real money savers. 
Bimetal bushings give bearing performance at bushing costs 
for many applications. Plain bushings save money in hundreds 
of uses from business machines to bicycles. Both types avail- 
able in a wide variety of sizes, with oil holes, grooves, notches, 
windows, straight, V, lock or special seams. Quality control. 
Engineering service. 


FEDERAL-MOGUL CORPORATION, '!943 shoemaker, DETROIT 13, MICHIGAN 


DERAL- MOGU! 


Also sleeve bearings in many designs and sizes; cast bronze bushings; 
washers, spacer tubes, precision bronze parts and bronze bars. 


1954 
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How 
helps Bucyrus-Erie provide 
motion in drag- 
shovel trenching 


‘ 4 


Twelve G&K-INTERNATIONAL packings are installed in the dip- 
per tilting ram of the new Bucyrus-Erie Hydrohoe: five in the housing 
and seven in the ram piston assembly. 

This ram is mounted on the “forearm” of the Hydrohoe, and gives 
the dipper ‘‘wrist action” motion, providing a secondary and shorter 
radial digging arc. The ram must extend and retract, and respond 
to “finger-tip” control. 

Two sets of one synthetic rubber and three leather V-packings 
with packing wave springs are opposed on the ram piston assembiy, 
and an O-Ring is used as a static seal. In the housing (illustrated), 
another set of four V’s prevents leakage around the shaft, and the 
housing assembly is made fluid-tight by a static O-Ring seal with 
back-up washer. 

Packings such as these, precision-manufactured by G&K- 
INTERNATIONAL, provide the design engineer with siandard 
and specia! types in leather or synthetic rubber to meet all require- 
ments in hydraulic and pneumatic power applications. 


Write for G&K-INTERNATIONAL a and Manval 201-A. 60 = 
of up-to-date data including latest JIC and officially recommended 


G4 sizes for oll types of packings. 


GD ceatHer—syNtHeEric RUBBER 


GRATON & KNIGHT COMPANY, Worcester, Massachusetts 
INTERNATIONAL PACKINGS CORPORATION, Bristol, N. H. 
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When used as a 
proportioning controller, the unit will 
energize the heater circuit for some 
fraction of each 15-sec interval in pro 


tioning controller 


portion to the discrepancy between 
system temperature and the setpoint 
temperature of the controller 
Che thermistor element in the sens 
ing probe is hermetically sealed in 
glass which, in turn, is encased in a 
Con 
troller operates on 115 v, 60 cycle, ac, 
but 
iffected at any line voltage between 
95 and 130 v. Furthermore, it is said 
to be immune to ambient temperature 
change between 0 and 150 F. Fenwal, 
Inc., Ashland, Mass. 
For more information— 
Circle 120, inside back cover 


stainless steel tube «“& in. dia 


control accuracy remains un 


Tests Up to 
10 Million Megohms 


\ meter able to test to 10 million 
megohms at 200 or 500 v, dc, is com 
bined with a 3000 v, ac, high potential 
test set in one portable unit. The 
unit’s leakage indicator, with a 20 
micro-ampere to 3 milliampere range, 
contributes to production-line flashes 
when desired allowable leakage is ex 
A high-speed safety 
protects personnel from shock danger 
and a built-in calibrator is said to as 
sure accuracy. All testing is nonde- 
Errors arising from primary 
measurements eliminated 
because voltage is read directly across 
output leads. General Hermetic Seal 
ing Corp., 99 E. Hawthorne Ave., 
Valley Stream, N. Y. 

For more information— 
Circle 121, inside back cover 


ceeded. relay 


structive. 


input are 


Hydraulic Testing Unit 


\ hydraulic test machine designed 
for general industrial and maintenance 
use can be applied to the testing of 
performance and operating character 
istics of accessories such as valves, ac 
tuating cylinders, pressure regulator 
operating at pressures up to 3000 psi 
and flow rates to 6 gpm. 

(he new machine features a steel 
automatic 
trol of oil by means of a thermostati 
cally actuated water cooling circuit, ac 
curate flow control by means of a flow 


cabinet, temperature con 
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Heard about Fenwal’s two new 
snap-action THERMOSWITCH’ units? 


























® , 
AN) 
€ ne are . 
5 ¥ » 
1. FOR LOCAL CONTROL. Series 20,000, local bulb type, is an 2. FOR REMOTE CONTROL. Series 511, remote bulb type, in- 
important advance over conventional bellows-actuated tem- cludes a long capillary tube connecting the probe at the 
perature controls. Bellows arrangement in the liquid-filled point of temperature change. Like the Series 20,000, it pro- 
bulb permits sensitivity over virtually the entire area of the vides the advantages of maximum sensitivity and instant 
shell, greatly reducing lag. Temperature range: 50° to 300°F. actuation of the snap-switch. Temperature ranges: 60° to 
Load rating: 20 amps at 120V AC. 250°F, or 200° to 550°F. Load ratings: 25 amps at 250V AC; 
35 amps at 125V AC. 
at ; 
3. FENWAL DEPENDABILITY IN BOTH. These bellows-type snap- 4. SEND FOR DATA BULLETINS. Get complete facts on the new 
3 action THERMOSWITCH units are typical products of Fenwal Fenwal snap-action THERMOSWITCH devices, now. We'll be 
“ research, featuring sensitivity, stability and quick, positive glad to send you comprehensive bulletins on either or both 
action. Precision-built for uniformity, ruggedness and de- types, or to discuss any problem involving temperature con- 
pendability, they are valuable additions to the expertly engi- trol or detection. Write Fenwal Incorporated, 211 Pleasant St., 
neered, widely useful THERMOSWITCH line. Ashlend, Mass. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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the unit in your hydraulic circuit with 
the correct size Roper for the par- 


ticular job. In many cases the Series - 


K will do, for it is rated from pressures 
to 150 P.S.1., capacities % te 50 
G.P.M. This model is compact, sturdy 
-.+ Is self-lubricated by liquid 
lifts up to 25 feet. Comes with 
packed box or mechanical seal .. . 
with or without relief vaive. 


GEO. D. ROPER CORPORATION 
381 Blockhawk Park Ave., Rockford, Illinois 


FOR YOUR 


HYDRAULIC 


APPLICATIONS 


maintenance costs with a Roper. For 
instance, a pump like the Series H 
with pressures to 1000 P.S.1., sizes 
10 to 75 G.P.M. is ideally suited for 
hydraulic mechanisms and for other 
applications requiring high pressures. 
Spur gears run in axial hydraulic 
wear plotes reduce friction under 
heavy Icads. Available with packed 
box or mechanical seal. 


favorable comment on a wise choice 
when you install a Roper as original 
equipment. Among the dependable 
Ropers is ihe Series F Pump —pres- 
sures to RO P.S.1., sizes 1 to 300 
G.P.M. lt features four-port design 
with 8 optional piping arrangements 
+++ Supplied in standard or stainless 
steel fitted models. With packed box 
or mechanical seal; with or without 
relief valve. 
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control valve and precision measur¢ 
ment of flow and pressure by means 
of accurate flow indicator and pressure 
gages. 

Power to drive the pump is supplied 
by a 15 hp, 1800 rpm, 220/440 v, 60 


cycle, three-phase motor of conven 


tional design. The motor is operated 
through a size 2, NEMA 1 enclosed 
overload cutout magncti starter 


which is remotcly controlled from a 
panel-mounted start-stop push-button 
switch. ‘The machine can also be 
furnished for other power require 
ments such as 380 v, 50 cycle. Greet 
Hydraulics, Inc., New York Inter 
national Airport, Jamaica 30, N. } 
For more information— 
Circle 122, inside back cover 


Direct Measurement of 
Power Supply 
Internal Resistances 


[his instrument measul 
inces directly from 0.02 to 1,000 ohi 
n voltage sources with outputs rang 
ing from 0 to 500 \ The instru 
ment may be used as an accurate, 
stable a-c voltmeter for measurements 
from 5 cycles per sec to 10 ke. It can 
also serve as a general linear ohmmeter, 

and it will measure ripple and noise 
Output terminals are provided so 
that transient response of a source 
under test may be viewed on an oscil 
loscope, or so that the voltmeter out 
put can be viewed in general testing 
Four linear resistance ranges are pro 
vided, 0 to 1, 0 to 10, 0 to 100 and 0 
to 1,000 ohms full scale Chere arc 
also four voltage ranges: 0 to 10 mv, 
0 to 100 mv, 0 to 1 v and 0 to 10 \ 
rms, full scale. Alto Scientific Co., 

3404 Cowper St., Palo Alto, Calif 
For more information— 
Circle 123, inside back cover 


Crystal Sweep Calibrator 


[his calibrator produces narrow 
pulses spaced at intervals of 1, 10, 100, 
1000 and 10,000 microseconds. Pulse 
spacing is accurate to +0.01 percent 
and is controlled by two precision 
crystals. Pulse spacing is selected by 
a five-position, front panel switch 
Output pulse width of 0.1 or 1 micro 
second are provided. Pulse outputs are 
positive and are preset by internal ad 
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a versatile new line of reducers 





Now, designers can take advantage of the unique double-enveloping worm 
gear design of Cone-Drive gears in shaft mounted speed reducers. The right 
angle between input and output shafts offers many application and space- 
saving advantages over conventional gearing. The reducers are mounted 
directly on the driven shaft and require only a simple bracket or torque arm 
to prevent rotation of the reducer. 


The new reducers can be readily motorized, if desired. A bell housing is 
available to accommodate standard NEMA C-type flanged motors. Expensive 
couplings are not required since a tang-type drive sleeve and suitably 
machined worm are provided with the bell housing to match the motor shaft 
being used. 


Standard reduction ratios range from 5:1 to 60:1. When the motor is con- 
nected to the input shaft by means of vee-belts or pulleys, additional speed 
reduction can be easily obtained. Bore sizes are available to accommodate 
shafts from 1” to 22” in steps of Ys". All sizes are available from stock. 


Complete engineering details are available in 


Bulletin CD-323. It’s free for the asking. 




















== GEARS - we 7 


7171 E. McNichols Road « Detroit 12, Michigan 





DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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| New Parts and Materials continued 


Sa justments for each range to a level 
My . | of 3.0 v; output impedance is 93 
i] My, mip REMAINS RESILIENT” ot, ohms 
lo ny MI) Accurate output frequencies of 
O°, MN rg IN “ 2 me, 100 kc, 10 ke, 1 kc, and 100 cvcle 
: per sec are provided at the variou 
pulse-spacing settings, by use of re 
ciprocal scales. ‘The calibrator operates 
, | on 115 v, ac, 50 to 420 cvcles per sex 
With new compounds being developed almost weekly by manufac- ab consumption 1s fs w. Loral 
ectronics Corp., 794 140 St 
turers of basic polymers, today’s Silicone rubber molded ports are New York 54. N. ¥ 
performing faultlessly in vital applications where Silicone of less than For more information— 


Circle 124, inside back cover 
@ year ago could not be considered. 


Wall Blueprint File 


\ wall-tvpe file system said to 
make it easier to work with a larg: 
number of blueprints, drawings and 
other large sheet materials. Consist 
ing of a steel tube frame hinged to a 
plywood mounting panel with locking 
hinge support arms, spring clips are 
used to mount sheets in the clampin 
hangers. Prints are held firmly and 
vet may be easily removed. Clamp 
hangers fold flat ag 
not in us Fort Pitt Fixture Co 
2056 W. Liberty Ave., Pittsburg] 
Pa 


unst wall when 


For more information— 
Circle 125, inside back cover 
Remaining resilient at extreme temperatures (—100°F to +500F°) 


today’s Silicone stocks have greatly increased tensile strength, far better ae ; 
Six-Channel Scope 


compression set results, and other vastly improved properties such as — . 
Analyzes Strain 


excellent stability after long exposure to ultra-violet rays, prolonged 


. . . . ( ] ; < - Oo - 
weathering, fungus growth, many oils and a variety of chemicals. They \n oscilloscope has been introduced 
that can display simultaneously up 
also have excellent dielectic properties and water repellency. They to six stresses or strains, as picked up 
bond well to metal, and are stainless and odorless. by strategically placed transducers of 

either the resistance strain gage type 
Acushnet’s Silicone rubber seals, gaskets, “O” rings, packings, dia- or the high impedance piezo-electric 


phragms and numerous other parts are custom engineered to meet the ind titanium type gages. A sequence 
timer is said to reduce operation to 

toughest specifications. push-button automation after setup 

\ crystal control timing signal gener 

Send for the Acushnet Rubber Handbook, itor feeds pulses to each of the six 

«© comardienties otis Gtvndinuan oscilloscope channels at rates of 100, 


PROCESS COMPANY y10-and 10,000 per sec. ‘The time 
ipable of eight sequential opera 
ions, each one independently adjust 
ible in 10 steps of time from | to 0.01 
ec. When all eight operations occur 
onsecutively, the range is 2.6 to 0.24 
ra Automatic cutoff is provided at 
the end of the sequence 
The entire equipment 


two units, ose illoscope ind pe 


Address all communications to 768 Belleville Ave., New Bedford, Mass. ply, usually bolted togeth 
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“What, a variable transformer 


for only $8.50?” 





“Yes, so always try to use 
its cooler operation, power 
savings and close accuracy 
for adjustable a-c voltages 
in all our designs” 








Here are two suggestions: 


If you do not already know the many advantages of variable 
transformers over rheostats as a source of continuously- 
adjustable voltage, be sure to write to Superior Electric. 


If you have been ‘“‘shying-away’’ from variable transformers because 
of costs, get a POWERSTAT variable transformer price list. You may 
be surprised how economically you can secure all of its operational 


advantages for the products you design. 











You'll find POWERSTATS better as adjustable a-c 
voltage controls. 

~ POWERSTATS give you the inherent ad- 

vantages of variable transformer control: 

cool operation, minimum power cost, 

““precision-accurate” voltages, long 


fe. 
All POWERSTATS have 
dimensional and wiring 
features which make 


Be sure to see Superior 


Electric's Mobile Display 
THE SUPERIOR ELECTRIC CO. 


when it visits your oreo | 


them easier to “design into” a product. 
POWERSTATS help keep your customers happy. 

Their ratings are conservative. They always fm «a 

as required. Their smoother operation, easier servicing 

and longer life are “‘plus” features for your product. 
For the best in continuously-adjust- 

able a-c voltage control use variable 

transformers. For the best in variable 

transformers always specify POWER- 

STATS — they are superior. 


1911 Clarke Avenve, Bristol, Conn. 


\\ A, 
SUPERIOR ELECTRIC 


Please send complete literature and price lists 
on POWERsTATS. 


Nome. ..ne cc cccces 


Position 


1911 Clarke Ave., Bristol, Conn. 

Stobiline Automatic 

Powerstot Light Dimming 
Superior 5-Way Binding Posts 


Manufacturers of: Powerstat Voriable Transformers * 
Voltage Regulotors * Voltbox A-C Power Supplies « 
Equipment + Varicell D-C Power Supplies « 


Product Engincering November, 1954 


Compony Nome........... 
Company Address. ..... 





New Parts and Materials .. .continued 


mounted on pneumatic tires. The 
oscilloscope measures 32 x 28 x 24 in., 
weight 175 lb. The power supply 
measures 32 x 44 x 26 in., weight 390 
lb 
Amplifiers are d-c coupled, balanced, 
ind provide for either single-ended or 
differential input. They are equipped 
with adjustments for drift correction, 
internal gain and balance. The instru 
ment operates on 110 v, 60 cycles, 
single phase, 1500 w. Electronic 
lube Corp., 1200 E. Mermaid Lane, 
Philadelphia 18, Pa. 
For more information— 
Circle 126, inside back cover 


FROM WINDOW GUIDES 
Regulated Power Supply 
Rated at 200 Amp 


The availability of a tubeless, mag 
TO INSULATION | ge 


netic-amplifier-regulated power sup 
ply rated at 24 to 32v at 200 amp, 
continuously operated, has been an 
nounced. The unit is said to have a 
regulation accuracy of 1 percent from 
0 to 200 amp within the d-c voltage 
range of 24-32v. The ripple is | per 
cent rms max; response time is 0.2 








sec. The unit is designed for three 


phase, 60-cycle a-c input. Its di 
mensions are 22 x 18 x 67 in. high and 
the approximate weight is 400 Ib 
Overload protection takes the form 
a magnetic starter with thermal 
verload included. Perkins Engineet 
ng Corp., 345 Kansas St., E.] Segundo, 


by FELTERS xe 
DOES THE JOB RIGHT 


For a good slip-fit without rattling or looseness, . 

Felters Felt is an ideal design material. To insulate D-c Power Supply 

against heat or cold, there are grades of Felters Feit FELTERS S.A.E. FELTS 
to solve many knotty problems. F-10, F-11 & F-13 


are often used for oi! or grease 
If you would like information about felt’s versatility retention where the felt is com milliamperes in five steps with ver 
pressed or confined in an as- 
in solving design problems, write to Felters. sembly. Where operating condi nier control of 100 milliamperes be 
“ ” . trons are not too severe, these » > . . 
ur tween steps The voltage across the 
Our 16-page ‘‘Felt Design Book" describes many nar ter shod epeter orn | oltag ac t 
interesting problems that have been successfully shields load may vary from 100 to 250 v, de- 
solved by Felters Felt. Write for your free copy. These are 3 of many grades of pending on load resistance 
Re) Felters Felt produced for speci- 
THE FELTERS %0., 228 South St., Boston 11, Mass. _fic applications. Regulation of the new power sup 
ply is 0.3 percent for 10 v line varia 


F ig LT E be S 7 B LT tion, 0.03 percent for load change 


... by the roll... by the yard The unit is designed to operate in 


oo - OF Cul ennctly os you want & temperatures ranging from —50 to 
aka. 2a 130 | It is built for standard rack 
"e) mS panel mounting. Dressen-Barnes Corp., 


For more information— 
Circle 127, inside back cover 


Constant Current 


The output current of the Model 
CC-503-B ranges from zero to 500 


Pasadena, Calif. 
For more information— 
Circle 128, inside back cover 
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THE MOST IMPORTANT FACTOR 
IN YOUR BUSINESS... 





is a satisfied customer! That’s why it is important to use 
the best electric applftance motor you can find...a 
Packard Electric motor. 


For, when you standardize on motors carrying the world- 
famous Packard Electric name, you are taking the sure 
way to customer satisfaction. Appliance manutacturers 
who have been Packard customers for many years know 
this to be true. They know, too, there is no substitute 


for 37 years of motor-building experience. 


GENERAL Packard Electric Division 


wom 


| 
General Motors Corporation 


A COMPLETE LINE OF 
Warren, Ohio 


RUGGED FRACTIONAL HORSEPOWER APPLIANCE MOTORS 
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How Flame-Plating 
gives Aluminum the 
WEAR-RESISTANCE 
of Tungsten Carbide 


The manufacturer of this aluminum forging had his cake and ate 
it, too. By Flame-Plating the wearing surface of this part with 
tungsten carbide, an unusual combination of lightweight, low inertia, 
und high resistance to wear was developed. Before Flame-Plating this 
forging wore out after about 300 hours of operation. After the thin 
coating of tungsten carbide was applied the wear life of this part 
easily exceeded the required 1000 hour mark. Another wear problem 
solved by Flame-Plating. 

Flame-Plating is a new LINDE process for applying a coating of 
tungsten carbide to the wear surfaces of parts and many tools made of 
most common metals. For the full story on how you can beat wear 


problems with Flame-Plating, read the new ‘‘Flame-Plating’’ booklet 


LINDE AIR PRODUCTS COMPANY, Room 308 D 
CLIP A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


COUPON 


TODAY 
a re 
FOR 


Please send me your free booklet on Flame-Plating, Form 8065 


YOUR 
FREE 
COPY 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 





CATALOGS 
AND 
BULLETINS 





lo obtain copies of literature 
described below, circle corre- 
sponding number on postcard 
inside back cover. 


General Industrial Products—Catalog, 
+8 pp. Physical properties and othe: 
characteristics are provided on fer 
rous castings, non-ferrous castings 
bearing materials, sintered metals, 
steel forgings, welding products, ai 
compressors, industrial pumps, dredge 
pumps and railroad products. Amet 
ican Brake Shoe Co., 230 Park Ave., 
New York 17, N. ¥ 

Circle 129, inside back cover 


Phosphor Bronze Strip—Bulletin 4 
+ pp, presents gencral information on 
precision-rolled, close-tolerance strip 
Describes material furnished to thick 
ness tolerances of +0.0001 and 

0.0002 in. Includes discussion of 
temper selection together with tables 
overing specification and engineering 
properties. Penn Precision Products, 
ly 501 Crescent Ave., Reading, Pa 


Circle 130, inside back cover 


Air Release Valves—Data sheet has a 
ipacity table showing the cubic fect 
f free air handled by various air re 
lease valves at different operating 
pressures. Weights, prices and othe: 
information also included. \ D 
Anderson Co., 1935 W 6 St 
Cleveland 2, Ohio 


Circle 131, inside back cover 


Flexible Metal Hose-—Data Book 
U-111, 19 pp. Hose for pressure, su 
tion, conveyor and other applications 
are described and construction detail 
dimensions, capacities and materials 
provided. Universal Metal Hose Co 
2133 S. Kedzie Ave., Chicago 23, Ill 


Circle 132, inside back cover 


Sealed Panel Meters—Data sheet gives 
detailed specin¢ itions, actual size illus 


; 


itions, hematic drawings, range 


N 





RIZONS IN ENGINEERING 


+4 ote bt eee 
tt pee potter ey 


Ss tt eteeteety 


++ 
+—+ 


~ bee 


simon Traffic Co 


General Electric developed this unique radar system to track, 
position and control plane traffic with maximum safety. 

It provides many advantages over conventional systems. The special shape 
of the antenna radiates a beam 12,000 ft. vertically and from 30 to 60 miles 
horizontally, providing control of all planes in proximity to the airport. 
Within the pattern of this beam all aircraft are easily detected. 

The Special Products Division of I-T-E was asked by General Electric to 
undertake the production, design and fabrication of this antenna to rigid 
tolerances. Although 10 feet wide and 12 feet high, the finished product 
deflected only 4 inch in actual use when covered with ice and 
subjected to a 90 knot wind. 

This is another of the many ways in which I-T-E technology and 
specialized fabricating background helps solve production problems 
for industry. Special Products has an experience in a wide variety of fields. 
Their engineers might have the solution to your problem. 


Why not send for Publication SP-100 P-1 1 today. 
It shows what has been done to help others. 
TECHNOLOGY § 
= Ls 
AB ITY 
= J 


FAgiities 


601 East Erie Avenue « 


























RADAR ANTENNA SYSTEMS 
design, development and fabrication 

JET ENGINES 

manufacture of major hot-end components 
THERMODYNAMICS 

design, development ond fabrication of 


equipment to operate on advanced theories 


GUIDED MISSILES 


advanced fabricating techniques 


TITANIUM 
proven welding, forging, forming, spinning 
techniques with this hord-to-work metal 


SPINNING 
combining spinning and drawing to an almost 


limitless variety of designs in o wide range 
of metals 


SPECIAL PRODUCTS DIVISION 


1-T-E CIRCUIT BREAKER COMPANY 


Philadelphia 34, Po. 


Progress through Problem Solutions 








Catalogs and Bulletins continued 


resistance and ordering information 


PRECISION PARTS TO | DeJUR-Amsco Corp., 45-01 Northern 


Blvd., Long Island City 1, N. Y. 


PRODUCTS WEIGHING TONS= Circle 133, inside back cover 
... A Range of Unusual } “ersatility Time Delay Relay—Bulletin AWH- 
re) . d J 
D401, 2 pp, gives details on hous 
ings, settings, motors, operation, cali 


brat . A. W. Haydon Co., 230 N. 
FROM DRAWING BOARD “ap Tha soy 


20, Conn 
TO FINISHED PRODUCT= Circle 134, inside back cover 


... All Under One Roof Decimal Equivalent Chart—Plastic- 
coated, desk-size decimal equivalent 
chart, offered by John Hassall, In 
Box 2233, Westbury, N. Y 

Circle 135, inside back cover 


Counters, Scalers, Timers—Booklet, 





Servo Amplifiers 18 pp, describes electronic equipment 


( —— ; = Electronic Chassis. for machine control and production 
= - ) 
= > oar Acsentiles ounting and measurement. Potter 
a a SF a a a “ges Co Inc., Great Neck 
ee i —— Sheet Metal Cabinets 
aa ) Circle 136, inside back cover 


4 


= 





Constant Voltage ‘Transformer—Bul 
In Daystrom’s 350,000 sq. ft. plant the very letin CV-142, 20 pp, provides descrip 
finest modern machinery and equipment tions and specifications, detailed draw- 
has been acquired for the manufacture, assembly ings, ratings and other data on line 
and test of these pr \ducts. Daystrom’s research, f static magnetic voltage regulators 
development, engineering and manufacturing Sola Electric Ci $633 W. 16 St., 
( 


specialists have a collective experience that embraces 
electronics, nuclear instrumentation, computing 


hicago 50. Ill 
ia Circle 137, inside back cover 
and electro-mechanical devices. To supplement Gyros 


these creative skills Daystrom also has Radar Solenoids, Coils, ‘T'ransformers—Book 
spe > ov o C . a 
specialists in metallurgy and welding, as eaciinens let, 20 pp, provides photographs, 
well as organic and plated finishes ’ lrawin , letailed description 
aTa\ Ps, Curves, ac Cd Gescri S 

Daystrom Instrument has earned Radio ;, 
its place in the expanding Servo Controls = 
Daystrom Incorporated family \we., Chicago 41, 

E Circle 138, inside back cover 


Dormever Industries, 3418 Milwaukec 


Packings—I olde: + pp < ich, d 
Gun Fire Control Systems scribe sheet, bulk and shaped packing 
Ordnance Telescope Mounts James Walker Packing Co., Inc., 9¢ 
Nuclear Instrumentation 5 Liberty St.. New York 6. N. Y 
Precision Potentiometers Circle 139, inside back cover 
Electrical Test Equipment Pre-finished Metals—Booklet, 8 pp, de 
scribes base metals of steel, copper 
brass, zinc or aluminum that are sold 
ilready plated with chromium, nickel, 
opper or brass, on One or two sides 
\pollo Metal Works, 67 Place and 
S. Oak Park Ave., Chicago 38, III. 
Circle 140, inside back cover 


Remote Reading Liquid Level Gages 

Catalog 246, 8 pp, covers three stand 
ard types of gages. Description and 
schematics showing operations, sche 
matics and charts illustrating three 
types of datum columns, illustrations 
ind descriptions of typical applications 
ind information on visible and audible 


WRITE TODAY FOR OUR FACILITIES REPORT 
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On the NEW Warner & Swasey 
Automatic Chucking Machine 


RAPID TRAVERSE 
MOTOR 


Turret is accurately 


. MAIN DRIVE u 
MOTOR F 


positioned in one second 
by Star-Kimble Brakemotor 


Turret of this production-speeding Warner & Swasey 
2AC Machine—with turret-and-tool weight of 1250 


AND FOR THE MAIN DRIVE MOTOR, which is 


selected by the customer, many purchasers of 2AC 


pounds—is rotated 72° after each operation by a 
standard 1 hp Star-Kimble Brakemotor . . . and is 
accurately positioned for the next operation within 
] second! Fast, time-after-time precision stops of 
the Star-Kimble design make this possible. 


FOR THE RAPID TRAVERSE, too—calling for 
turret-and-tool movement at 4 inches per second, 
with a maximum of 10 starts and stops in 45 sec- 
onds—Warner & Swasey has selected a completely 
special Star-Kimble 1% hp construction designed 
both for this severe service and for the limited space 
available in the machine column. 


automatic chucking machines are specifying a 15 
hp Star-Kimble dripproof squirrel-cage motor of 
basically standard construction, with special elec- 
trical characteristics specifically designed for this 
application. 


These three types of motors are typical of Star- 
Kimble’s ability to supply: standard motors for which 
all parts and subassemblies are carried in stock; 
modified types which can be economically produced 
in small quantities; and completely special designs 
in volume runs. Your inquiries on your specific 
requirements are invited. 


Standard and special motors of all types, 1 to 125 hp; generators and 
motor-generator sets, 1 to 100 kw; marine motors, “2 to 125 hp. 


Star-Kim ble MOTOR DIVISION 


MIEHLE PRINTING PRESS & MFG. CO. 


211 Bloomfield Avenue Bloomfield, New Jersey 
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BIJUR 


Automatic Lubrication 


When you design a machine to in- 
clude Bijur Automatic Lubrication 
as an integral component, the user 
profits many ways. Costly hand oil- 
ing is eliminated. Repair bills are 
substantially reduced. Productive 
capacity is increased because ma- 
chines are lubricated while in oper- 
ation; downtime is reduced. Every 
bearing receives the right quantity 
of oil at the right time. There are 
no starved or flooded bearings. In 
your customer’s plant, safety is in- 
creased; fire risk is lessened; per- 
sonnel injuries are avoided. All this 


<> 


adds up to greater sales appeal for 
your machines. 


For more than a quarter of a cen- 
tury, machine manufacturers have 
looked to Bijur as the accepted 
standard of automatic lubrication. 
Well over a million Bijur Systems 
have already been installed. Let 
Bijur design a custom-engineered 
lubrication system for you, to fit 
machines now in production or in 
the planning stage. 


Literature and engineering data 
are yours for the asking. 


& 368 


Biyur 


LUBRICATING CORPORATION 
Rochelle Park, New Jersey 


Pioneen in Ariitemilic Lubrication 
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alarms and repeaters are included 
Jerguson Gage & Valve Co., 80 Fell 
sway, Somerville 45, Mass. 

Circle 141, inside back cover 
Time Delay Relay—Bulletin SR-6, 
2 pp, describes two tvpes of the Model 
NEH time delay relay, giving dimen 
sions, mounting arrangements, ter 
minal arrangements and wiring dia 
grams. Elastic Stop Nut Corp. of 
(American, 1027 Newark Ave., Eliza 
beth, N. J. 

Circle 142, inside back cover 
Brass Wire—Folder, + pp, outlines 
which tempers are recommended for 
making rivets, bolts, nuts, fasteners 
screws and other similar cold-headed 
parts. Grain sizes, weights and toler 
inces are given, as well as other data 
litan Metal Mfg. Co., Bellefonte, Pa 

Circle 143, inside back cover 


Spring-Loaded, Guided Piston Relief 
Valve—Catalog sheets show cross sec- 
tion illustration and typical circuit ap 
Fluid Controls, 
Center St., Mentor, 


plication diagrams. 
Inc., 1284 No 
Ohio. 


Circle 144, inside back cover 


Thermosetting Laminated Plastics 

Chart, 1 pp, is a complete tabulation 
of the latest military and government 
specifications for 24 grades of thermo 
setting laminated plastics. Synthane 
Corp., Oaks, Pa. 


Circle 145, inside back cover 


Controlled Volume Pumps—Bulletin 
1253, 24 pp. First section describes 
various types of pumps available, how 
they operate and how stroke length 
ind speed adjustment can be effected 
manually and automatically. Second 
ection contains approximately 20 dif 
ferent process flow diagrams describ 
ing typical applications. Milton Rov 
Co., Station Y, 1300 KE. Mermaid 
Philadelphia 18, Pa 

Circle 146, inside back cover 


Lane, 


Hydraulic Cylinders—Catalog, 28 pp, 


contains cross-sectional _ illustrations 
usd engineering data such as dimen 
sions, capacities, prices, parts list 
Cross Mfg. Co., P. O. Box 47, Lewi 
Kansas. 


Circle 147, inside back cover 


“O”-Ring Sealing Devices—Catalog 


23 pp, provides design recommenda 


Novemb« 





Heavy Steel-Weld Fabricated parts like the piece illustrated 
above, and the parts and assemblies shown at the left, are 
typical examples of work produced by Mahon for hundreds 
of manufacturers of processing machinery, machine tools, 
and other types of heavy mechanical equipment. If you need 
a complete special mechanical device or piece of equip- 
ment, or if you require parts or assemblies involving large 
heavy pieces where time and pattern costs are a considera- 
tion, you can turn to Mahon with complete confidence . . . 
personnel and facilities are available within the Mahon plant 
to do the complete job from drawing board to finished 
machining and assembly. You will find in the Mahon organ- 
ization a unique source with ultramodern fabricating, 
machining and handling facilities to cope with any type of 
work regardless of size or weight... a source where design 
skill and advanced fabricating technique are supplemented 


by craftsmanship which assures a smoother, finer appearing 
job embodying every advantage of Steel-Weld Fabrica- 
tion. See Mahon's Insert in Sweet's Product Design File, 
or have a Mahon engineer give you complete information. 


THE RR. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 























































WHAT THE CALIVOLTER IS 


The Calivolter is a precise electrical 
instrument which provides an accurate 
voltage output over a wide frequency 
range. True r.m.s. voltages regardless 
of waveform, and accuracy of +%% 
are outstanding features. The Cali- 
volter fills a long recognized need for an 
extremely accurate but inexpensive 
voltage standard. 














* Trademark 


Here are some of the advantage $ and 
features which you get with the Calivolter: 








Accuracy +'4% from DC to 10KC 
useful to at least 20KC. 

@ Voltage output from 10 microvolts to 
10 volts in 5 continuous ranges. 

@ Easy operation, simple standard- 
ization. 







@ Low output impedance — max. 
ohms. 


1000 







Model A 23 Calivolter 


CALIDYNE’S 
CALIVOLTER’™ 


WHAT THE CALIVOLTER DOES 


The Calivolter may be used to measure 
accurately the e.m.f. of voltage- 


producing vibration, pressure, and 
seismic pick-ups, as well as strain- 
measuring devices. It provides a 


means for accurately calibrating volt- 
age detectors and _ voltage-sensitive 
devices such as Vacuum Tube Volt- 
meters, Oscilloscopes and Sensitive 
Relays. It may also be used for over-all 
calibrations of Recording Systems, and 
for measuring the frequency-response of 
Amplifiers, Recording Systems, Trans- 
formers, High Impedance Meters, etc. 


WHAT THE CALIVOLTER OFFERS 


@ No current waveform error. 


@ Current output 1 microamp to 10 
ma in decade steps. 


@ A transfer switch and input con- 
nection for “unknown” facilitates 


measurements by substitution. 
@ Small size (8" x 8%" x 4" 0.a 


cone- 


@ Lightweight (6% lbs.), sturdy 
struction, matchless quality. 


Write today for specifications and price. 





THE 





CALIDYNE 





COMPANY 









120 CROSS STREET, 






SALES REPRESENTATIVES 
NEW YORK CITY AREA 
G. C. Engel, Rector 2-009! bay On10 
EXPORT ?. Odell Co, Prospect 
Rocke Internationa! DAYTON, O10 
13 toot 40n SPL. 16, 0. M. P. Odell C 
Murray Hill 9-0200 
NORTHERN NEW YORK 
— sor Ss Co., Boston 


PHILADELPHIA, PA 










Oregon 444 
WASHINGTON, D. C 

F. &. Jodon, inc, Woodley 6 
CHICAGO, LUNOIS 
new yeasty Hugh Moniond Co 

G. C. Engel, Ridgewood 6.7878 Ambossodor 2-1555 
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WINCHESTER, 


G. C. Engel, Chestnut Hill 68-0892 


MASSACHUSETTS 


DALLAS. TEXAS 

John A. Green Co., Dixon 9918 
WALTHAM, MASS. 

Robert A. W ators, ine. 


San hy =_~ CA 
Miller, Lyte! 3. 0438 
MINNEAPOLIS, MINN 
H. M. Richardson ond Co. 


Walthom 5-6 S 40 
ene 
HOUY WOOD, CALIFORNIA ” 
>. 8. Miller Co., Hollywood 9-6305 NEW HAVEN, CONN 


SEATTLE, WASH Robert A. Woters, inc 
G. 8. Miller Co., Lender -3320 Fulton 7-6760 
ALBUQUERQUE, NEW MEXICO CANADA 
Mer Co Mecsurement Engineering Limited 
Albvaveraqve 5.8606 Arnprior, Ont. Phone 400 
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includes information on 
materials and 
mended conditions of service for each 
series of rings. Stillman Rubber Co., 
5811 Marilyn Ave., Culver City, Calif 
Circle 148, 


tions and 


dimensions, recom 





inside back cover 








Hydraulic Pumps, Motors, Valves, <i 
Cylinders—Catalog sheets contain a 
photographs, detail drawings, dimen ° 


sions, weights, ratings and capacities 
Wisconsin Hydraulics, Inc., 3165 N 
30 St., Milwaukee 16, Wis. 

Circle 149, 





inside back ccver 









Wire, Cable and Insulating Tubing 
Catalog 54, 44 pp, contains informa 
tion concerning wires and cables, plas- 
tic tubing, costed tubing and sleeving 
and identification markers, 
and electronic applications. 
Brand & Co., Inc. 
Conn 

















electrical 
William 
Willimantic, 


Circle 150, 


inside back cover 


Perforated Metals—C 
perforated metals, 
ind from 


fatalog, 10 pp, of 
available from stock 
stock dies, for industrial, 
commercial and ornamental applica- 
tions. Nortmann-Duffke Co., Inc 
2740 S. 32 St., Milwaukee 46, Wis. 


Circle 151, inside back cover 


Mercury Vapor Lamp Transformers 
Bulletin No. MV-208, 4 pp, is divided 
into three sections: general character 
istics, performance and specifications. 
Contains chart, curves, oscillograms, 
diagrams comparing regulated and un 

egulated mercury vapor lamp ballasts. 
Sola Electric Co., 4633 W. 16 St., 
Chicago 50, Ill. 


Circle 152, inside back cover 


Multiple Signal Generator—Bulletin, 
+ pp, describes a device for comparing 
the response of a servo system, 
network. 


['ypical patterns and a sample testing 


com 


ponent or low frequency 


arrangement are included. Servo 
Corp. of America, New Hyde 
Park, N. Y. 





Circle 153, inside back cover 


Shaft-Mounted Drives—Bulletin 7101, 
8 pp, contains design data, selection 
tables, 
tion photographs on this standard gear 
drive. Falk Corp., 3001 W. Canal 
St., Milwaukee 8, Wis. 

Circle 154, 


dimensions, weights, installa 


inside back cover 


Hydraulic and Pneumatic Operating 
Valves—Bulletin 1010, 16 pp, covers 
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New, foamed polystyrene 
holds up under crushing weight! 


K OPPERS Expandable Polystyrene is 
light as a pillow, yet it can support 
huge weights like the front end of this 
4600-pound automobile. Actually the 
two low density plastic blocks in the 
picture are over 90% air by volume 
and more amazing, they can carry up 
to a ton apiece without damage. 
Foamed polystyrene is lighter than 
cork, ideal for use in life rafts, buoys 
and boats. And packages made with this 


plastic will resist shock and protect con- 
tents from damage. 

The new plastic’s low K factor 
(K=0.24) and high resistance to mois- 
ture also make it ideal for low tempera- 
ture insulation. 

Koppers Expandable Polystyrene 
comes In sugar-sized granules. You can 
mold it in any shape you want, and the 
density can be controlled. Molding 
equipment is inexpensive. And, because 


expandable polystyrene is sold in bead 
form, shipping costs are less than for 
expanded plastic sheets and logs 

If your product requires these fea 
tures: lightness of weight, insulating 
properties, smoothness, paintable sur 
faces, strength and precisely molded 
features, Koppers Expandable Polysty 
rene is the right choice. For more infor 
mation write for a copy of our free 
illustrated booklet. 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. PE-114, Pittsburgh 
Philadelphia 


Sales Offices: New York Boston 


19, Pennsylvania 


Atlanta Chicago ~- Detroit - Los Angeles 


Koppers Plastics make many products better and many better products possible. 








Better—Because Made of TEFLON 
by 


The unusual properties of duPont TEFLON—combined 
with the unusual skill, experience and facilities of the United 
States Gasket Company which pioneered in the fabrication 
and application of this wonder plastic—offer design and 
production engineers new horizons in product improvement 
and development. A few typical examples are described below: 





2 re aires 


U 


UNITED | CAMDEN 1+ NEW JERSEY 
STATES | FABRICATORS OF duPont TEFLON, 
GASKET | “elloce KEL-F AND OTHER PLASTics 
COMPANY Representatives in Principal 


Cities Throughout the World 
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line of standard four-way hand, foot. 
power and solenoid-operated valves 
Dimensions and weights, application 
diagrams, circuit diagrams, parts list 
ind accessories are alo included. Le 
deen Mfg. Co., 1600 S. San Pedro 
St., Los Angeles 15, Calif 

Circle 155, inside back cover 


Water Jet Eductors—Bulletin 2-M 
36 pp, discusses standard and special 
cductors. Included is information o 
design, construction, application and 
operation. Also provided is a nomo 
graph, which permits the reader to de 
termine whether or not a_ special 
eductor might be applicable where a 
standard edactor will not do the job 
Schutte and Koerting Co., Dept. J-M 
Cornwells Heights, Bucks County, Pa 

Circle 155, inside back cover 


Stock Industrial and Automotive Forg 
ings—Catalog 19A, 40 pp, illustrat 
ind lists dimensions, details, tabl 
izes and specifications of almost ev« 
tock for type produced. Cleve 
land Hardware and Forging Co., 327! 
i’. 79th St., Cleveland 4, Ohi 

Circle 157, inside back cover 


nine 
ging 


Clamps, Brackets, Clips—Manua 
201G, 60 pp, contains dimensioi 
properties engineering drawings of 
fastening devices and related item 
Ihomas Associates, 4607 Alger St 
Los Angeles 39, Calif 

Circle 158, inside back cover 


Variable Delivery Pumps—Bulletii 
+7010, 8 pp Units for both straight 
line or rotary drive applications ar 

scribed. JIC circuits of pumps f 
differential and non-differential 
tems, symbolic diagrams and installa 
tion dimensions are included. Oiulg 
Co., 1571A W. Pierce St., Milwauk 
$+ \W\ 

Circle 159, inside back cover 


Universal Joints—Catal 

Graphs show test curve 

yroduction joints 

yurchasing data for all ste 

groupéd in a chart 

f square hole and k 

which manufacturer has on hand 

ncluded. Curtis Universal Joint ¢ 

11 Birnie Ave., Springfield 7, Ma 
Circle 160, inside back cover 


Plastics for Automobiles—Brochu 
pp, contains table of mechanical, th 


nal, electric il, hem 1] l 


N 





De Laval IMO A313B for capacities to 80 gpm, 
temperatures to 200F and pressures to 275 psig. 


De Laval IMO A322A for capacities to 750 gpm, 
temperatures to 250F ond pressures to 150 psig. 


Product Engineering 
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DE LAVAL 


QUIET is the word for imo 


ELEVATOR PUMPS 


For quiet hydraulic elevator operation, De Laval [IMO pumps meet 

the strictest requirements—not only when new but throughout years of 
hard service. The reason is IMO design simplicity. The only moving 
parts are three precision-made rotors which mesh smoothly without 
noise, vibration or hydraulic whine, even at high speeds. There are 

no reciprocating parts to wear or become noisy. 

De Laval IMO’s are easy to install. Can be directly connected to 
standerd motors or other high specd drivers without reduction gearing, 
belts or chains. Working parts are readily removable without 


disturbing piping. For complete data, write for Bulletin LG-A 


IMO Pumps 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 








Users report that 


LATTICE BRAID* 


ROD AND SHAFT PACKING 


has these advantages 





*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


. j 
1. Requires less gland pressure +- Does not unravel; thus makes 


. : hetter = eae eee 
©. Camese lee cheeve ond shah etter, more uniform ring 


wees et). Lasts much longer than ordi- 
3. Retains lubrication longer nary braided packings 


Put Garlock Lattice Brain Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lattice Bratip is made from flax, cotton, asbestos, wire-inserted as- 
bestos, Teflon, and asbestos with Teflon impregnation—for various 


types of services. 


Get all the facts about Lattice Bratp Packings. Contact 


your Garlock re presentative or u rite for new folder AD-1 i]. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: !}«|' e ¢ Birmingham e Boston ¢ Buffalo ¢ Chicago ¢ Cincinnati e Cleveland 
Denver e Detroit e Houston ¢ Los Angeles e New Orleans e New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) e Salt Lake City e San Fra sco » St. Louis e Seattle ¢ Spokane e Tulsa 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. tv 
‘ 
im 


~ 


(FARLOCK LATTICE BRAID 


PACKING 
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properties and characteristics of four 
compounds. E. I. duPont de Nemours 
& Co., Wilmington 98, Del. 


Circle 161, inside back cover 


Industrial Slides—Selector Charts. Over 
200 sliding mechanisms, ranging in 
load capacities from 25 to 500 Ib, 
are described in these selector charts. 
Variations are included for under 
neath and top and bottom mounting 
in addition to regular slide installa 
tions. Grant Pulley & Hardware 
Corp., 31-85 Whitestone Parkway, 
Flushing 54, N. Y. 

Circle 162, inside back cover 


Counters—Catalog, 54 pp, contains 
descriptions, specifications, photo 
graphs and engineering drawings of 
stroke, rotary, revolution, lineal, meas 
uring, time and unit counting mechan 
isms of mechanical, electrical and 
photo-electric types. Durant Mfg 
Co., Milwaukee 1, Wis. 

Circle 163, inside back cover 


l'ransmissions—Catalog, 38 pp, con 
tains tubular data for selecting multi 
speed transmission, such as_ load 
torque rating, input rpm, output ratio 
lurner Uni-Drive Co., 3416 Terrac« 
St., Kansas City 8, Mo 

Circle 164, inside back cover 


Electrical and Electronic Connectors 


Catalog A3, 70 pp, gives design d« 
tails, contact arrangements, capacitic 
American Phenolic Corp., 1830 S$ 


54th Ave., Chicago 50, II] 


Circle 165, inside back cover 


Powdered Metal Parts—lolder, + py 
lists metal specifications for sleeve 


) 


bearings, bushings and shapes, as well 
as typical sizes and tolerances. Detroit 
Sintered Metals Corporation, 15434 
Fitzpatrick Avenue, Detroit 28, Michi 
ran 


Circle 166, inside back cover 


Recording Oscillograph—Bulletin 
CFC-1521A, 11 pp, describes multi 
hannel unit for engineering testing 
ind evaluation. Consolidated Engi 
neering Corp., 300 N. Sierra Madr 
Villa, Pasadena 15, Calif 

Circle 167, inside back cover 


Recording Balance—Bulletin, +pp, de- 
scribes principle of operation and fun 
tioning of this instrument designed 
for the observation and recording of 
mall, rapidly changing forces with re 


Product Engineering — November, 1954 































eo 
ts 
a 


& 

















sae 
each of these HOLTZER-CABOT motors 
solved a special problem! 

Holtzer-Cabot specializes in motor and gener- 
ator design. and 1s tooled to produce both AC 
and DC motors and generators, in a wide range 

— 
of frames, with unlimited varieties of mechanical 
and electrical features 

Quality motors correctly designed result in 

~ 
lowest ultimate cost. 

Bring your small-motor appli ition problem to 
Holtzer-Cabot. Our experience in developing 
custom-built motors assures you of a prompt and 
expert solution. a 








N.B. — The ditferent mechanical designs shown were 
selected from one day's quantity production 


NATIONAL PNEUMATIC CO., INC. “° HOLTZER-CABOT *'S°"S 


125 Amory St., Boston 19, Mass. 
Sales Service Representatives 
in Principal Cities throughout the World 





Designers and manufacturers of mechanical, 
pneumatic, hydraulic, electric and electronic 
equipment and systems 
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Do you have an electrical problem where low-cost reliable 
hermetic sealing is a must, to... 


@ contain highly diffusive gases or liquids, including the 
freons ... 

@ maintain desired pressures... 

@ retain electrical efficiency under adverse environmental 
conditions? 


The Lundey line of hermetic terminals is the answer to the 
design engineers’ increasing demand for reliable terminals for 
hermetic sealing. 
With over ten years of successful performance for highly critical 
military as well as industrial applications, Lundey designs have 
met unusual specifications, including such requirements as .), 

excellent resistance to thermal and mechanical s 3 

high current and voltage. 

wide ranges of temperature and pressure. 

ease and simplicity of installation. 
Why not let Lundey Associates help you solve your n 
hermetic sealing problem? 

Lundey terminal 4780-25W. Designed for heavy-wall 


compressor units. Current capacity 100 amperes, continuous, 
rating, 5000 volts, test. 


694 MAIN STREET 
WALTHAM 54 
MASSACHUSETTS 


ee’ Cet A tT Se 8 
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spect to time. Sharples Corporation 
Research Laboratories, 424 W. 4 St., 
Bridgeport, Pa. 


Circle 168, inside back cover 


Stainless Steel Strip Calculator uses 
as variables the length and weight of 
cold-rolled strip and translates into 
pounds any length and width, accord 
ing: to its gage. The calculator indi 
cates widths from $ to 12 in., length 
from 100 to 10,000 ft and gages from 
0.003 through 0.150 in. On reverse 
side is a slide table to determine the 
weight of stainless steel coil, using as 
variables the coil’s inside and outsid« 
diameters. Ulbrich Stainless Steels, 
Wallingford, Conn. 

Circle 169, inside back cover 


Wire and Cable—Folder, 6 pp, con- 
tains temperature limits, voltage rat 
ing, construction drawings of electrical 
and electronic wire and cable. Chester 
Cable Corp., Chester, N. Y. 


Circ!e 170, inside back cover 


Air and Hydraulic Cylinders—Contains 
drawings and tables that are said to 
demonstrate the large degree of stand- 
ardization of critical mounting dimen 
sions between various cylinder manu 


facturers. Another table gives internal 
fluid pressure stresses of essential cy] 
inder components. Miller Fluid Power 
Co., 2040 N. Hawthorne, Melrose 
Park, Ill. 


Circle 171, inside back cover 


Tool Steels—Chart shows 15 compat 
able tool steels arranged according to 
brand names and giving classifications, 
various specification numbers. Uddc 
holm Co. of America, Inc., 155 | 
44 St., New York 17, N. Y 

Circle 172, inside back cover 


Lawn Mower Motors—Bulletin, 4 pp, 
describes fhp motors for electric lawn 
mowers. Gives ratings, specifications 
and dimensions for both the 4 and 
4 hp, and 1725 and 3450-rpm models 
General Flectric Co., Schenectady 5, 
N. Y. 

Circle 173, inside back cover 


Load Center Transformers—Catalog 
32, 20 pp, has a system of charts 
weight of stainless steel coil using a 
weights, dimensions and performance 
data for any desired KVA rating—and 
with any combination of auxilian 
equipment. Charts and other mate 
rial are included for the transformers 
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This helpful new booklet tells you 
How flange surfaces 


affect gasket 


Ir YOU BUY, specify or design joints requiring gas- 
kets, you will find helpful information in this new 
booklet. It provides a basis for selecting the flange 
surface finish most suitable for a given gasket. It 
explains why the right finish makes it easy to form 
the initial seal znd obtain the best joint perform- 


ance in service. ° 


This booklet is the latest in a series of technical 
publications issued by Johns-Manville under the 
collective title ‘The Gasket.” 


PR JM 


oduct Engineering 


It is based on studies 


November, 1954 


performance 


made at the Johns-Manville Research Center, larg- 
est laboratory of its kind in the world. It incorpo- 
rates the long experience of Johns-Manville engi- 
neers in the design of gaskets such as asbestos, 
fibre and composition types, asbestos-metallic and 


all-metal gaskets. 


Booklet offered without charge 


To secure 
Gasket,” 
60,N. Y. 


your copy of this study, 
PK-48A No 
16; in Canada, 


write for “The 
7. Address Johns-Manville, Box 


199 Bay St., Toronto 1, Ont 


Johns-Manville PACKINGS & GASKETS 








STANDARD 
UNCOVERED 


STANDARD 
COVER 


TYPICAL 
APPLICATIONS 


Machine tool drives and controls 
Construction equipment 

Adjustable multiple-spindle drills 
Refinery and pipe line controls 

Food processing and packaging machinery 
Ventilating and refrigeration equipment 
Railroad equipment controls 

Cigarette and cigar making machinery 
Rolling and strip mills 


CATALOG 27 


Specifications, torque and deflection ta- 
bles, typical applications and helpful Data 
Sheets. Write, on your company letter 
head please, for your copy. 





SPECIAL 
STRAIGHT 
COVER 


Apex heavy-duty industrial univer- 
sal joints offer unusual performance 
and extend the range of joint appli- 
Available in 
to 4” dia- 


cations in industry. 
thirteen stock sizes, 34’ 
meter, single or double. 

Sealed, lubricant-retaining covers 
permit operation in water, corro- 
sive gases or liquids, dust- or abra- 
sive-laden atmospheres, and under 
a wide range of temperatures. 


Your product design problems 


can be further simplified through 


the use of Apex complete universal 


universal joints 
for industry 





joint assemblies. Available in a} 


wide range of hub types, and with | 


fixed centers or with axially-free | 


connectors in lengths to meet your 


requirements. 


universal joints 





THE APEX MACHINE & TOOL COMPANY 
1039 South Patterson Bivd. © Dayton 2, Ohio 
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ratings up to 2500 kva) them- 
selves, as well as for throats, junction 
boxes, oil-fused cutouts, disconnecting 
switches, cover bushings, air-interrupter 
switches, flush-mounting to switch- 
gear and standard terminal arrange- 
ments. R. E,. Uptegraff Mfg. Co., 
Scottdale, Pa. 

Cizcle 174, inside back cover 


Belt—Brochure 
6638, 8 pp, contains design character- 
istics of this single, endless belt with 
molded lengthwise ribs. Raybestos- 
Manhattan, Inc., Passaic, N. J. 
Circle 175, inside back cover 


Power ‘Transmission 


Stepping Relays—Bulletin, 12 pp, con 
tains illustrations, dimensional draw 
ings, technical chart data and general 
informative copy on 12 types of 
steppers, including midget, high speed, 
vibration resistant and interlock types. 
Guardian Electric Mfg. Co., 1621 W. 
Walnut St., Chicago 12, Ill. 

Circle 176, inside back cover 


Bellows Seal Needle and Globe Valves 
Folder, 4 pp, contains dimensions, 
capacities, cross-sectional drawings of 
valves for pressure or vacuum service 
\ssociated Valve & Engineering Co., 
1150 W. Marquette Road, Chicago 
21, Il. 


Circle 177, inside back cover 


Delay Lines—General Catalog, 54, 12 
pp, includes illustrations, desc riptions 
ind technical data covering lumped 
constant, distributed constant and 
ultrasonic delay lines. Ricard D. Brew 
& Co., Inc., Airport Road, Concord, 
N.H 

Circle 178, inside back cover 


Miniature Mechanical Chain 
Sprockets—Catalog, 8 pp, 


and 
contains 
complete engineering data and acces- 
sory information. Sierra Engineering 
Co., 123 E. Montecito Ave., Sierra 
Madre, Calif. 

Circle 179, inside back cover 


Strainers and Relief Valves—Catalog 
Section 12-T, 8 pp, includes newly de- 
signed union bonnet strainers in sizes 
14 to 2 in. inclusive, together with 
details on forged steel relief valves. 
Edward Valves, Inc., 1201 W. 145 
Street, E. Chicago, Ind 


Circle 180, inside back cover 


Battery Connector—Bulletin 1518A, 
2 Pp, describes connector for currents 
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STAINLESS STEEL FOR KITCHENS 


STAINLESS 


Cteel 


High quality stainless sheet 
and strip steel... for the product 
you make today and the 


product you plan for tomorrow. 


McLouty Stree. Corporation 
DETROIT, MICHIGAN 


Manufacturers of Stainless and Carbon Steels 





























new Firestone EXON 468 


INCREASES BANBURY OUTPUT BY 


10 to 25%! 





in VINYL 
PHONOGRAPH 
RECORDS 


Using EXON 468, you can 
now process the finest vinyl 
phonograph records with 
greater efficiency and econ- 
omy than ever before! 





in VINYL 
ASBESTOS 
FLOOR TILE 





Use EXON 468 as the base 


Coo so resin in vinyl! asbestos floor- 
d i . . 
\ N > > . ing formulations . . . for new 
, Sr" OSH: production economies —and 


superior end products! 






SOME OUTSTANDING 


PROPERTIES OF The higher bulking density of EXON 468 speeds 
Ex Ow 468 your output from the banbury by 10 to 25%. 
e A low-temperature processing - . , md , . 
vinyl chloride copolymer EXON 468 is a superior resin in every detail . . . it offers easy 
e High bulking density processability, as it permits fast fusion at reduced temperatures. 


7 Fast fasion ot low heat It will pay you to investigate the possibilities of EXON 468. 
e Compatible with conventional 
vinyl plasticizers, stabilizers Contact Firestone for suggestions on using EXON 468 in develop- 
and pigments 
e High thermoplasticity 
@ Good heat and light stability Continuing Firestone research aids industry by creating specific 


resins for specific needs. EXON 468 is but one example. Whatever 
your problem, the answer may be found in the ever growing line of 


ing new products. 











versatile Firestone EXON resins. 
+. * Th 
TT For complete information or consultation on any processing problem . .. call or write 
Firestone th }] |. sane het oP 


CHEMICAL SALES DIVISION 


e Firestone Plastics Company, Dept. 6G, Pottstown, Pa. 
@ Division of The Firestone Tire & Rubber Company 
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= AIR CYLINDERS 


ew) q - In “Custom-Built” and “Stock” Models 
















CHROME PLATED 
PISTON RODS 


Prevent Scratch-Damage, 
Nicks and Rust 


DIRT WIPER SEALS 


Protect Rods, Seals, Bushings <a> - r | 


SOLID STEEL HEADS, 
CAPS and MOUNTINGS 


Eliminate Breakage 





BRASS BARRELS 


alallilelice ttimelile em @elagetiiol 


WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 


1%," to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1¥%2" to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1¥," to 12” bores, 2000-3000 PSI operation, 
All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 





Immediate Delivery on “Stock’’ Models 


Rapidly expanding list of Miller 
“Stock” Cylinders for immediate, 
off-the-shelf delivery now includes 
thousands of different combina- 
tions of bore, stroke and models 
and covers both hydraulic and air 
cylinders—-cushioned and non- 


cushioned. 


These are in addition to Miller 
“Custom-Built” Cylinders  avail- 
able on normal scheduled delivery 


in an almost infinite selection. 


“Stock” Boosters also available for 


immediate delivery. 


Write for Complete Catalog 
and Stock List 


lm 
ES 


v 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


SPACE-SAVING SQUARE 
DESIGN originated by Aiiller 
in 1945. 


MILLER FLUID POWER CO. 


(Formerly MILLER MOTOR COMPANY) 


BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND } . j 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND e« INDIANAPOLIS . wthorne Ave. Melrose Park. Il. 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « = 2002 04 N. Ha horne ’ 

4 


SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE e CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHE® AREAS 


\o 







; 
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AIR & HYDRAULIC CYLINDERS «+ BOOSTERS ~. ACCUMULATORS 
COUNTERBALANCE CYLINDERS 








Molded top for golf bag 





Large molding is lid 
for beverage cooler 











the new molding material that’s 
both and | GENTLE | 


Ace-Hide is a new rubber-plastic molding 
material designed to take a beating without 
showing it. Its toughness, smoothness, resil- 
ience and excellent chemical resistance have 
already led to wide-spread use for things like 
chair arm pads, scuff guards, acid pails and 
golf bag tops. 


Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


Ace-Hide and many other hard and soft rub- 
ber, plastics, and rubber-plastic blends are 
described in 80 pg. ACE Handbook. Write for 
your copy today! 


E rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N. Y. 
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up to 175 amp and 110v, for use 
both on equipment and in charging 
room. Yale & Towne Mfg., Philadel- 
phia 15, Pa. 


Circle 181, inside back cover 


Combination Filter and Dryer—Bul- 
letin, 4 pp, furnishes dimensions, in- 
stallation data, construction features, 
application information and catalog 
listing of the Model 410 filter-drier. 
A-P Controls Corp., 2450 N. 32 St. 
Milwaukee 45, Wis. 

Circle 182, inside back cover 


Plug-mounted Industrial Relays—Data 
Sheets, 5, 2 pp each. Dimensional 
drawings, wiring diagrams and speci- 
fications are provided for plug-mounted 
Classes A, B, F, S and Z relays. Au.o- 
matic Electric Sales Corp., 1033 W. 
Van Buren St., Chicago 7, IIl. 

Circle 183, inside back cover 


lool Steels—Booklet, 6 pp, contains 
compositions, heat treating instruc- 
tions, other data on free machining 
tool steels. Vanadium Alloys Steel 
Co., Latrobe, Pa. 

Circle 184, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Drafting Standards for Aluminum Ex- 
trusions—Second Edition, Changes 
have been made to keep the manual 
abreast of advances in production and 
pplication methods that have de- 
veloped since the first edition was 
issued in 1949. Explanatory material 
ind diagrams have been added in sev 
eral sections, particularly those on 
tolerances and dimensioning. Changes 
in tolerances have been made in a 
number of cases where experience has 
indicated such changes to be desirabie. 
lhe first part of the section on dimen 
sioning has been rearranged and en- 
larged. Aluminum Association, 420 
Lexington Ave., New York 17, N. ¥ 


Industrial Fire Hose and Fittings 
Catalog, 8 pp, lists specifications for 
each type of hose as to size, weight, 
onstruction, and recommended use 
ind working pressures. Fittings are 
ilso pictured and described. Boston 
Woven Hose & Rubber Co., P. O 
Box 1071, Boston 3, Mass 
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AT THE VERY HEART 
ee OF FINE REPUTATIONS.. 


an EMERSON 
ELECTRIC 
MOTOR 


The valuable extra you 
) get with your 
Emerson-Electric motor 


Write for information on this 























You probably know that the Emerson-Electric 
motor has helped to build more than one prod- 
uct reputation by its outstanding performance. 


consulting service, or bulletins 
on Emerson-Electric’s com- 
plete line of NEMA standard 
motors from 1/20 to Sh. p. 
But are you aware that you can take advantage (Check Bulletin desired.) 
of the specialized experience and technical skill 
of Emerson-Electric Engineers and Designers 


] M459-A Capacitor-Start 
M459-B Split-Phase 
M459-C Integral 
M459-D Fan Duty 

| M459-E Oil-Burner 

] M459-F Jet Pump 

] M459-G Blower 


on anything related to electric motors? 


Often, a simple change in design or production 
technique can save you many dollars, deliver 
better performance for you. Remember, 
Emerson-Electric has specialists ready to help 
solve your most complex motor problems. 


THE EMERSON ELECTRIC 
MANUFACTURING CO. 
St. Louis 21, Mo. 


we 
EMERSON “<> ELECTRIC 


MOTORS * FANS APPLIANCES 
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ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 








SELF-LUBRICATING 


ee Ry 


Woe Whe Cris Ue! 


EXCELLENT DURABILITY © CONSTANT | 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souibirics on cansonizes ® OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use | 
for oil-free, self-lubricating piston rings, seal rings, 


thrust washers, friction discs, pump vanes, etc. 


For applications requiring low / 

| noise, low and con- 
stant drop, high current density 
and minimum wear. Used for 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 
many other applications. Brush 
Holders and Coin Silver Slip 
Rings also available. 


GRAPHITE Wrartttrat: CORPORATION 





1012 NEPPERHAN AVE. + Yonkers, New York 


(L) Please send date on Graphailey Oil-Free 
[_] Send date on BRUSHES ond CONTACTS. 











MAME & TITLE 























COMING EVENTS 





Nov. 12-13 


A National Symposium on Quality 
Control and Reliability in Electronics, 
Statler Hotel, New York City. There 
will be four sessions, the themes of 
which are: “Quality Control in Engi- 
neering and Manufacturing,” with 
four papers on various phases of this 
field; “Quality Control and Its Rela- 
tion to Reliability,” with five papers; 
“Military Aspects of Reliability,” with 
four papers; and “Airborne Reli- 
ability,” with three papers. 


Nov. 21-22 


Automatic Control Equipment Ex- 
position, Waldorf Astoria, New York 
City, N. Y. The two-day exhibit will 
be devoted exclusively to the concept 
of automatic control. Exhibitors will 
include: instrument and computer 
manufacturers; firms who design and 
install complete automatic systems. 


Nov. 28-Dec. 3 


American Society of Mechanical 
Engineers, Annual Meeting, Hotel 
Statler, New York City, N. Y. Over 
100 technical sessions are planned by 
the various divisions of ASME, with 
the following already listed: Process 
Industries, 2; Aviation, 9; Rubber and 
Plastics, 4; Heat Transfer, 9; Textile 
Engineering, 2; Machine Design, 8; 
Railroad, ; Metal Processing, 5; Gas 
Turbine eae 9 7; Power, 8; Applied 
Mechanics, 9; Metals Engineering, 3; 
Production Engineering, 4; Hydrau- 
lics, 6; Instruments and Regulators, 3. 
In addition, the American Rocket So 
ciety will have four technical sessions 


Nov. 29-Dec. 2 


First International Automation Ex- 
position, at the 244th Regiment Ar 
mory, New York City, N. Y. In con- 
junction with the Exposition, is the 
Electronic Computer Clinic, which is 
a lecture and demonstration course on 
electronic computers, digital and an- 
alog, and will offer for the first time, 
demonstrations and typical applica 
tions of different types of computers. 
he Clinic is planned for top manage 
ment, management engineers, produc 
tion engineers, physicists, chemists, 
and others using computers in the 


laboratory or plant. Registration fee 
for this is $5.00. Contact Richard 
Rimback, Electronic Computer Clinic, 
845 Ridge Ave., Pittsburgh 12, Pa. 


Dec. 2-7 


Twenty-first National Exposition of 
Power and Mechanical Engineering, 
Commercial Museum, Philadelphia, 
Pa. Events include: an all-day sym- 
posium on Automatic Control held 
by the Instrument Society of America; 
and a trip to the Fairless Works of 
U. S. Steel. Some exhibits will be: 
the Autolog, which records operating 
performance of up to 50 trouble points 
in plant operation; a line of electric 
motors from England built to NEMA 
as well as British standards new auto- 
matic variable-speed electric motor 
drives; line of coordinated pumps and 
motors offering new possibilities of 
power transmission through hydraulics 

up to 3 motors may be driven from 
a single pump, the motors giving high 
torque and a 
motor rotation and phase tester for 
determining the direction of rotation 
of electric motors before putting them 


and high horsepower; 


on the line. 


Dec. 8-10 


Fourth Annual Eastern Joint Com- 
puter Conference and Exhibition, 
Bellevue-Stratford Hotel, Philadelphia, 
Pa. “The Design and Application of 
Small Digital Computers” will be the 
theme of this conference, which is 
being jointly sponsored by the AIEE, 
the IRE, and the Association for Com- 
puting Machinery. The latest prod 
ucts of over 60 companies in the com 


puter field will be exhibited, and 21 
papers have been received. The pro- 
gram includes papers on: computer 
comparisons; input-output devices; 


computer systems and characteristics, 
‘athematics, programming; and busi 
ness and scientific applications. In 
spection trips to the Bell System auto 
matic message accounting center; the 
Burroughs Research Center; the Frank 
lin Institute network calculator; and 
Remington-Rand’s Eckert-Manchly 
Div. have been planned. Information 
on registration from: Eastern Joint 
Computer Conference, P. O. Box 


7825, Philadelphia, Pa 
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The exact size of this forged blade clamp on this 
versatile hand tool is 7%" over-all width. Small 
forgings can be produced to exceptionally close 
tolerances— which means economical production 
with the highest obtainable degree of toughness 
and strength. 









ee ee 








FORGINGS 
THAT DO A 


D | D 
Forged parts, regardless of size, yield 
the combined advantages of strength, a 
greater factor of safety, and shock- 
resistance. The smallest of forged parts 
requiring important functional and pre- 
cision demands more than meet desired 
specifications—a major importance to your 


product application. Consult a forging 
engineer. His experience will be 


A unique forging, only | long, does an 
important job as used in a stock exchange 
indicator. Subjected to direct impact load 
each second, it is required to last 20 years 





This book tells why forgings are used for 
the toughest work loads. Engineering, 
production and economic advantages 
obtainable with closed die forgings are 
presented in this reference book on forg 
ings. Write for copy today or attach 
coupon to your business letterhead 








; A new full color 33 min., 16 mm. Movie 
helpful to you with your part entitled, ‘Forging in Closed Dies,” reveals 
design analyses—he symbolizes serv- all aspects of the close d die forging proc 
z 2 id i ess of forming parts. Represents over ten 
ice without obligation. years of planning and research. The film 

is effective before many types of aux 
ences, including technical societies, « 
lege engineering classes, { chasing 
agents, and similar groups. Write for in 





formation about loan of film witt t cost 









DROP FORGING ASSOCIATION 


oh ack Me weh Scene ac 605 Hanne Bidg., Clevelond 15, Ohio 


Please send 64-page booklet entitled, “Metal Quality 


A S g  @ ] ¢C 4 A T | oO by ume Improves Properties of Metal 





605 Hanna Building Name 
CLEVELAND 15, OHIO Position 
Compeny 
Address . 
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Durakool 
the 


STANDARD 


of Quality, 
Durability and Life 








Years of trouble-free per 


formance on the most diffi 
cult of assignments have wor 
top recognition for Durak 
Mercury Tilt Switches. Hia! 
temperatures, fast cy cling 
snd 24 hour schedules take 
in stride. 7 sizes, | to 6 


Send for Bulletin 


amperes. 


525. 








WITHSTANDS 
HIGH 
TEMPERATURES __salilies 


See telephone directory for local 
distributor or write 


DURAKOOL, |'NC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES 
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Ad Libbing by the Editor 


Unpopular is the one who proposes 
in improvement in a product or a re 
vision in existing accepted standards 
"his is reasonable. The suggestion to 
make an improvement carries with it 
the implication that the thing as is 
deserves to be criticized. Indeed, many 
people refuse to participate in move 
ments to improve something because 
they feel that to do so would imply an 
iccusation on their part of imperfec 
tions or shortcomings in the thing to 
They fear that this 
might possibly hurt somebody’s feel 


be improved 


ings and they want to have everybody 
Friends usually can 
be depended upon to help while ene 
mies will resort to all manner of means 


to be their frend 


to hurt and hinder. Hence the r 
luctance to even imply criticizing even 
though a plain spoken criticism would 
be of great help and value to the one 
receiving it. 

It is largely because of these reasons 
long time to bring 
ibout any kind of reformation or im- 
provement in 


that it requires a 


conditions. And _ of 
course it often takes a long time to 
convince a person that things are as 
bad as they seem to be 

Last February the editorial in, Prod 
uct Engineering was extremely critical 
f high schools, making the eccusstion 
that the quality of the raw materia 
sent by the high schoois to the engi 
neering colleges has been steadily de 
teriorating over the past several 
A copy of the editorial was 
sent to a number of engineering uni 
versity deans, department heads and 
professors, and also a numb 


decades. 


er of per 


Product Engineering - 


sons active in technical societies. A 
number of deans of engineering were 
interviewed. The reactions were ex 
tremely enlightening. 

Engineering college profess 
deans and university officials were al 
most unanimously of the opinion that 
it would be a hopeless task for them 
to initiate any movement looking to 
wards an improvement in high school 
preparation for an engineering educa 
tion. These men pointed out that 
vey had voiced criticisms privately but 
found no active support or encourage 
ment. The educators also pointed out 
that the criticisms would put the high 
school principals and teachers in an 
embarrassing position in spite of the 
fact that these people were powerless 
situation. The college 
also pointed out that it was 
largely a political problem to bring 
ibout a change. And the solution in 
that direction seemed to 


to rectify the 
profs 


be impossible 
because public opinion was in agree 
ment with the politicians 

It now appears that a number of 
influential 
tively 
the high school preparation for an engi 
neering education. At the June 
ing of the 
gineering 


agencies have become ac 


interested in the problem of 


meet 
American Society for En 
Education a number of 
speakers referred to the deteriorating 
quality of students sent by the high 
schools to the engineering colleges 
In the New York Herald Tribune of 
October 3, 1954, the Science Editor, 
Earl Ubell stated: “Science and mathe 
matics teaching is withering where it is 
needed most: in the junior high and 
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BALL OF CHROME DOME 


‘Spill-Stop’ Povrers really pour without 


DRAWING BRASS 


spilling. When tipped into a glass the 
liquid flows up to the level at which the 
spout is held, but no farther. Then when 
raised, not a drop is spilled 


Gold Dome 


Pourers is made of Formbrite Drawing Brass, either 


chromium-plated or gold-plated over bright nickel. Tubing is supplied by French Small Tube Branch 


an Anaconda subsidiary. Cap and _ hing: 


material is furnished by 


Anaconda’s Kenosha Branch 


“When it comes to finishing these ‘Spill-Stop’ Pourers, there’s no 
comparison between Formbrite and ordinary drawing brass”’ 


Spill-Stop* Manufacturing Com- 
pany is enthusiastic in its praise for 
Formbrite*—Anaconda’s new draw- 
ing brass. 

They say, “We've used Formbrite 
for the ball of our Chrome Dome* 
and Gold Dome Pourers for two 
years. We save enough in finishing 
costs to sell our Pourers now at the 
same price we cid in 1946 — despite 
increases in the cost of materi: Is 
and labor.” 

Spill-Stop goes on to say, “We 
find Formbrite fabricates almost as 
readily as the softest draw brass 
the close tolerance to which your 
mill has held the gage has contrib- 
uted greatly to the ease of fabrica- 
tion.” 

Yet Formbrite costs no more than 
the ordinary drawing brass Spill- 


a 
S 
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—says Spill-Stop Mfg. Co. 


Stop had been using. And Formbrite 


very often saves more than the 
metal itself costs. 
WHY FORMBRITE 
CUTS FINISHING COSTS 

Formbrite has a superfine grain. 
Special methods of rolling and an- 
nealing produce a grain structure 
so fine that often a simple color buff 
will bring it to a brizht, lustrous 
finish. 

Formbrite is also harder, stiffer 
springier and more scratch-resist- 
ant... yet it is surprisingly ductile 
readily stamped, formed, drawn and 
embossed. And Formbrite plates 
beautifully. 

FREE SAMPLE 
Formbrite is available in sheets 
strips and coils -— 
widths and 


in all commercial 
Millions of 


y Te 
vaves 


pounds of this superior drawing 


brass have been made, sold and sat 
isfactorily fabricated. 

Want more proof? Send for a free 
sample of Formbrite. Try it in your 
polishing room. See for yourself 
how quickly and easily Formbrit 
Also ask for Publication 
B-39 which gives forming and fin- 
Write: The 
American Brass ¢ ompany, Water 
bury 20, Conn. In Canada 
Anaconda American Brass‘ Ltd 
New Toronto, Ont ‘ 


polish Ss 


ishing suggestions. 


FINE-GRAIN DRAWING BRASS 


» ANACONDA >ecx:: 


MADE BY THE AMERICAN BRASS COMPANY 








YOUR, PROBLEMS 
solved by ACME engineers 





Engineers of the ACME CHAIN Corporation are anxious to cope 


with any of your roller chain problems. A gratuitous service to 


our customers... the service of roller chain experts, with 35 years 


of experience and chain efficiency know-how. 


Write or call Holyoke 2-9458. 














Ya 





STANDARD ROLLER SI MULTIPLE WIDTH . 


DOUBLE PITCH . CABLE CHAIN 














PP Tar | 





RUGGED PRECISION CHAIN for EVERY NEED 





Write Dept.1-O 
for new illus- 
trated 76 page 
catalog on use 
and application 
of roller chains 
and sprockets. 





tion 
HOLYOKE 
MASSACHUSETTS 
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Sans, Souci continued 
high schools, and no relief is in sight.” 

He further pointed out that a sur- 
vey made by the United States Office 
of Education covering 755 high schools 
revealed that the majority of these 
schools are not teaching chemistry 
and half of them are not teaching 
physics, some of them not teaching 
either chemistry or physics. The stu- 
dents are getting a minimum of sci- 
ence laboratory experience; the schools 
are having difficulty in obtaining 
proper laboratory facilities and teach- 
ers. The severe shortage of teachers 
is largely attributed to the lowering 
of the teachers real wages by inflation 
since the war. And the prospects are 
that the situation will become more 
critical, the better trained science 
graduates going into government re- 
search and industry, which pay better. 

The crux of the whole situation is 
contained in the following quoted 
from Mr. Ubell’s article. “The De 
partment of Education survey, made 
under Philip G. Johnson, reports a 
large number of schools having diffi 
culties with their communities in put 
ting across a science program.” 

In contrast to the steadily decreas 
ing supply of engineering talent in the 
United States, the 
ported in the same edition of the 
Herald Tribune, have now just about 
caught up with the United States on 
the number of engineers. The Rus 
sians have expanded their engineering 
colleges to an output of 50,000 engi- 
neers per year as compared with 19,000 
in the United States. This is reported 
by Dr. M. H. Trytten, director of the 


Russians, as re- 


Office of Scientific Personnel. The 
figures are based upon two years of 


study made by the Russian Research 
Institute at Harvard University 

In Russian Schools training is ex 
tremely rugged and 40 percent of the 
5,000 hours of lecture and laboratory 
work are devoted to science and mathe 
matics. Engineers’ curricula in U.S 
engineering colleges require less than 
half that number of hours for an un 
In the Februar; 
1953 number of Product Engineering 


was described ‘the operation of 


dergraduate degree 


there 
the Russian school system based upon 
information obtained direct from Rus 
sia. The description in Product En 
gineering about parallels that as re 
ported by the Russian Research Insti 
tute 
The 


cannot be over-estimated 


this situation 
Both of the 


seriousness of 
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eFFICIENT HEAD DESIGNS 


INTAKE 
L VALVE 

HEAD IN MEAD 
INTAKE AND 


EXHAUST VALVES 
IN BLOCK 


EXHAUST 
*\JOHN” WILLYS * 7 VALVE 


Engine Chalk Talk | IN BLOCK 


| don’t know of another engine manufacturer 
who can offer the versatility that these two 
Willys head designs make available. Basic- 
ally, the “L” head has plenty of power and 


excellent torque at medium speeds. It is a 





rugged Willys design with plenty of power 
uses. The “F” head develops even more 
power and smoothly . . . right up to 
maximum rpm. Its torque curve is almost 
constant at all speeds. We know this engine 


will find many applications in equipment 











where extra lugging power is desirable. 
Industrial Engines 


RGIANT =<: 


Willys POWER GIANTS have been designed especially for industrial uses. They are based on 
the world famed Willys engine designs with “proven-in-action” performance and features. 


1 INDUSTRIAL ENGINES and POWER UNITS 


Cyl. and Disp! Range Ronge 
Mode! Heod Cu. in Mox. bho of speed 


Jeep 4 22 - 60 
Hurricane 4F 22-70 
Lightning él 28 -75 
Giont Hurricane 6F 28 - 90 
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all this bellows engineer 


MR. V. K. VAN ALLEN 


r f bellows application engineers 





for help on design problems involving 
temperature or pressure control 


@ He can help you—show you how 
a bellows assembly can do the job. 
What's more, he'll know the kind of 
bellows metal needed—brass, stainless 
steel, monel, nickel, etc. He'll specify 
the right bellows charge—volatile 
liquid or gas. He'll help determine 
the type of ends needed, the mini- 
mum life required and other vital 
factors. You'll be assured of a bellows 
assembly exactly suited to your re- 
quirements, to make your products 
perform better. 


There are many uses for Bridgeport 
and Sylphan bellows assemblies—for 





thermostatic devices, pressure con- 
trols, expansion joints, hydraulic 
mechanisms, as flexible connectors 
and more applications. 

Our bellows application engineers 
will gladly work with you. Our half- 
century of experience and ample 
production facilities assure you qual- 
ity workmanship, on-time delivery. 


SEND FOR FREE BULLETIN 
Write today for Bulletin that tells you 
all about metal bellows and bellows 
assemblies— gives you ideas! Ask for 
Catalog VD-1400 


Kobertshaw Fulton 


A CONTROLS COMPANY 


BRIDGEPORT THERMOSTAT DIVISION FULTON SYLPHON DIVISION 


BRIDGEPORT 1, CONNECTICUT 


$5) 


KNOXVILLE 1, TENNESSEE 





Sans, Souci continued 


World Wars clearly demonstrated that 
engineering and industrial capacity de 
termined who the victor would be. 
Without American engineering abili- 
ties and industrial capacity Germany 
with its outstanding engineering abili 
ties might well have won either of th« 
two wars. None of the other com 
batants produced new weapons com 
parable to those developed in Germany 
and in the United States. 

It is heartening to note that a meet 
ing held at the Clarkson College of 
lechnology, Potsdam, New York on 
October 6, 7 and 8, the subject of high 
school preparation for engineering 
curricula was discussed at considerable 
length. This meeting was participated 
in by outstanding engineers and edu 
cators and was held under the auspices 
of the American Society of Mechanical 
Engineers and the Engineering Insti 
tute of Canada with Clarkson College 
of Technology as the host. The con 
sensus of opinion expressed at this 
meeting was that the high 
product has been and is deteriorating 


schc »¢ y] 


insofar as engineering colleges are con 
cerned and that the time has come 
when something must be done 

Right in line with this development 
it Clarkson College, the Scientific 
Manpower Commission and the En- 
ginecring Commission 
started things rolling. Now steps are 
being taken through the 
Joint Council to enlist the active sup 
port of the membership of the na 
tional engineering societies. 


Manpower 


Engineers 


Only public opinion can bring about 
the sorely needed changes in the high 
schoo! curricula. Only public opinion 
can make the positions of teachers of 
science and teachers of mathematics 
more attractive. Only public under- 
standing can make science and mathe 
matics courses more attractive. 

It is entirely the responsibility of 
bring 
improvements in 


every individual engineer to 
ibout the needed 
high school mathematics and science 
How? By getting elected to 
the school boards; by supporting the 
election, in every way possible, of men 
who favor the improvements; by speak 
ing before Parent Teachers Association 
meetings, by letters to the press, and 


courses. 


offering all possible direct help to 
principals and teachers 

World leadership goes to the na 
tion that is in the forefront of scien- 
tific and technological progress. Let 


G.F.N 


us not lose this leadership 
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FRACTIONAL HORSEPOWER 


VARIABLE SPEEDS—IN SMALLEST PACKAGE 


HERE'S the new variable speed motor 
that cost-conscious plant operators have 
long sought. It’s the light weight U. S. Vari- 
drive, Type VA, compactly dimensioned to 
occupy least space, yet suitable for rugged 
industrial duty just like the larger HP Vari- 
drive line. Compact dimensions and light 
weight now make built-in application of 
variable speeds practical. You can mount 
it right on your machine, close in; or in any 
position on floor, wall or ceiling, with or 
without remote control. 


Quick, Accurate Dial Control 

Full speed range instantly obtained in less 
than one turn of dial handle. The station- 
ary dial plate is precisely calibrated for 
close speed setting, yet easily visible from 
a distance. 

Gets You More Production 

You can greatly increase the perform- 
ance and output of your machine 
using fractional horsepower with 
Type VA. You can now get the exact 
speeds needed for each operation. 
Your operator can control the speed 
to a split rpm to accomplish better 
workmanship and to actually gain 
more output. This amazing motor 
invariably repays its low-cost invest- 


ment within a few weeks. <9 V4 40 3/4 h.p. 
WMoOoTO. 
& . iis Jo; 


Bulletin Chock-full of Facts 





1414" High x 82" Wide 
Weight—87 Lbs. 
Easiest Dial Control 
Single and 3-Phase 





U. $. Electrical Motors Inc. PEN-11 


You'll want to study the internal workings of this revo- Box 2058, Los Angeles 54, Calif. or Milford, Conn. 














| 

lutionary small horsepower motor—see how it works, 1 REQUEST OD) Send Voridrive Bulletin 1797 

note the high excellence of materials and the advanced : ee NAME : 
engineering skill that makes Type VA the wonder motor. ‘ VARIDRIVE 

All the facts are interestingly presented in Bulletin No. COMPANY ~ 

: i ing detail d hown, | 

1797. Engineering details and many types shown sonnet apoeess _ ; 

U. S. ELECTRICAL MOTORS INC. 

Los Angeles 54, Calif. Milford, Conn. _ oi a vel ZONE — STATE ued 
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Specify THOMAS wera: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 





Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 
EXPLANATION 


Requires No Attention 
Visual Inspection 
While Operating 


NO MAINTENANCE 





No Wearing Parts 
Freedom from Shut-downs 


NO LUBRICATION 





No Loose Parts 

















NO BACKLASH Ail Parts Solidly Bolted 
CAN NOT Free End Float under Load and 
oo “ Misalignment. No Rubbing Action 
CREATE” THRUST to cause Axial Movement 
PERMANENT Drives Like a Solid Coupling 
TORSIONAL Elastic Constant Does Not Change 
CHARACTERISTICS Original Balance is Maintained 
A\_ a: , 
t ,¥ 


mode for a wide range 
of speeds, horsepower, 
shoft sizes ond can be 
assembled or disassem- 
\ bled without disturbing 
. the connected machines, 
except in rare instances. 


. Thomas Couplings cre 





re 


Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 





NEW 
BOOKS 





Engineering Analysis 


D. W. Ver Pranck, Hd., Dept. of 
Mechanical Engrg., and B. R. Teare 
Jx., Dean, College of Engrg. and 
Science, Carnegie Institute of Tech- 
nology. 6 x 9 in., 344 pp. Published 
by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. $6. 


An exposition of professional phi- 
losophy and method as applied to the 
inalysis and solution of engineering 
problems, this book was written as an 
aid in teaching. The subject is devel 
oped by example, with special em- 
phasis on the thinking processes in 
volved. 

rhe technique of engineering analy 
sis is separated into five distinct parts 
(1) defining and formulating the 
problem to be solved; (2) planning 
the attack on the problem (involving 
the selection of principles and funda 
mentals to be applied); (3) executing 
the plan of attack, including reaching 
1 decision or result; (4) checking the 
work; and (5) taking stock to see 
what has been learned about the whole 
situation in which the particular prob- 
lem just solved exists, as well as what 
may be of future use (that is, learn 
ing and generalization ). 

A number of subjects immediately 
useful to engineers are discussed, in- 
cluding dynamics of translation and 
rotation, electric circuits, heat transfer, 
solution of linear differential equations 
with constant coefficients, uses of 
power series, integration by graphical 
ind numerical methods, hyperbolic 
functions and the evaluation of inde 
terminate forms 


Graphics in 
Engineering and Science 


\. S. Levens, Prof. of Engineering 
Design, University of California. 64 x 
94 in., 692 pp. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave. 
New York 16, N. Y., $7. 

This new approach to graphics has 
two principal objectives; to help the 
reader gain an appreciation of this 
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POWDERED METAL PARTS 


b 
Detroit Sintered Metals 
ASSEMBLE EASILY 


Structural parts, 
even with intricate 
contours, are made 
so accurately they 
assemble easily 
and quickly, are 
interchangeable, and usually 
require no machining. This 
adds up to SAVINGS FOR 
YOU in time and money. We 
are in position to mass pro- 
duce powdered metal parts 
for home appliances, cars, 
trucks, tractors, aircraft, road 
machinery, etc. We supply 
infiltrated parts for 
extra strength. 
Should you require 
chrome or cadmi- 
um plated parts, 
our special plating 
process insures a 
lasting, bright fin- 
ish. Try us. You 
will like our fast 
delivery; the ac- 
curacy on all 
dimensions. 





FREE! 


Send tod ay for our illustrated 
folder. You can use the data 
it contains. 
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FAWICK 3-POINT ADVANTAGES 
MEAN TO You MACHINE 
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APPLICATION 


Fawick Airflex units are — 
adapted to all types of app - 
tions. The reduced number 0 
parts and elimination of mechan- 
ical linkages make possible _— 
pact installation on all types © 


machinery. 













When designing or engineering high-efficiency machines, 






insure peak performance of the finished equipment by 
specifying Fawick Airflex CLUTCHES AND BRAKEs. 


Their advantages in design, construction and applica- 


tion add much to any machine. The extra advantages of 
FAWICK Pes ADVANTAGES , 


their operating features provide machines with the best in 


Me MACHINE OPERATION advanced clutch and brake performance. 


COOLER CLUTCH OPERATION FAWICK AIRFLEX DIVISION 


8 
CUSHIONED DEPENDABLE ACTION FAWICK CORPORATION 

a 9919 CLINTON ROAD . CLEVELAND 11, OHIO 
SELF-ADJUSTMENT FOR WEAR 

J 






LONG LIFE — LOW MAINTENANCE 


FRWICK + 9. flex 


ES AND BRAKES 


= For Sesthes ieieemation on Fawick peg ae 
Clutch an rake Units, write to the Main 
Office, Cleveland, Ohio, for Bulletin 400-A. INDUSTRIAL CL 
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( ost of replacement 


Any bearing, regardless of type, may one day 
reach the point where it requires replacement. 

If this point is reached the replacement of a sleeve 
bearing is far less costly than the replacement 
of any other type of bearing. 

Disassembly and removal of the original 
bearing, installation and reassembly with the new 
bearing are simpler, quicker and therefore 
less costly and the cost of the sleeve bearing 
itself is moderate compared to the cost 
of other types. 

The user of equipment which you design 
and build will appreciate these advantages 
of a sleeve bearing. 


There is a Bunting Engineer near you. 
Consult him. Or write our 
Product Engineering Department at Toledo. 





Bunting: 


BRONZE BEARINGS + BUSHINGS + PRECISION BRONZE BARS 





The Bunting Brass & Bronze Company « Toledo 1, Ohio 


Branches in Principal Cities * Distributors Everywhere 
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New Books continued 


ucthod of expression; and to enable 
him to use it in analyzing and solving 


roblems in science and cngineering 

I'he book’s explanations and selected 

examples show the most effective com 

bination of the elements of graphics in 

design, research and development, and 

aa material for the integration of 
} 


iphics with other topics, such a 


mathematics, mechanics, strength 
materials and design 

he work is in three parts. The first 
provides a thorough grasp of the 
fundamentals of orthogonal projection, 
ipplying the basic concepts to a variety 
of problems with emphasis on th 
inalysis necessary for their solution 
Part Two, Technical Drawing Pra 
tices, deals with recognized standard 
‘f graphical representation, giving at 
tention to good technique and empha 
zing the development of free-hand 

} 


ketching and the simplification of 


drawings. Part Three is concerned 


with graphical solutions and computa 


tions. It shows the power of graphical 
methods, including graphical calculus 
in the solution of a variety of prob 
lems. 


Throughout the book, exar — $ and 
problems are used to aid t reader’s 
understanding 


Introduction to 

Statistical Thermodynamics 
Matcoutm Dore, Professor of Chem 
istry, Northwestern Univ. 6 x 84 in., 
250 pp Published by Prentice-Hall, 
Inc., 70 Fifth Ave., New York 1] 
N. Y. $6.25 


his book is a new basic treatme 
if statistical thermodynami idgin 
the gap between thermodynamics an 


kinetics, and chemistry and physic 
Designed to clarify and simplify th« 
ipproach to this difficult field, th 
ok first bri¢ fly reviews the funda 


A 
nentals of sical thermodynamic 
nd presents the apo s of statistical 
nechanics. Then, step by step, it 


hows how these two subjects relate to 


each other in statistical thermody 
namics 

Specie, practi i] ippli itions of 
these principles are introduced earh 
Chapter II, for example, describes 
yme mathematical aspects of proba 
bility and Chapter III applies the 
nethods to the distribution of molecu 
lar weights in linear condensation 


polymers. Theory and practice are bal 
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New variety of CLARE 
Type J Relay 


provides a power relay 
as sensitive and accurate 
as telephone-type relay 


The new CLARE Type J Relay has all the advantages 
of the small size, light weight and sturdy construction 
which makes the standard Type J Relay so popular 
with designers of electrical and electronic equipment. 

Increased current carrying capacity is provided by 
the use of Code 18 (Silver) heavy duty contacts which 
are riveted to the springs. A combination of the 
standard Type J twin contacts and the new heavy 
duty contacts is also available. 

Nominal rating of this new Type J Relay is: 10 
amperes, 115 volts a-c (resistive); 10 amperes, 27% 
volts d-c. The relay is 24” long, 14" wide and 134” 
high with two Form C contacts. 

Long life and increased adjustment stability is pro- 
vided by a new hinge-type armature. The new heavy- 
duty yoke has a stainless steel pivot pin with a large 
bearing surface which turns in precisely reamed bear- 
ings of nonferrous material. 









For complete information write for CLARE 

Bulletin No. 119. For information on other variations 
of the Type J Relay send for our Engineering 

Data Book. Address: C. P. Clare & Co., 

3101 West Pratt Blud., Chicago 45, Illinois. In 
Canada: Canadian Line Materials Ltd., Toronto 13. 
Cable Address: CLARELAY. 












Handles inrush current of 50 
amperes for 50,000 operations 
—rating of 10 amperes, 27'2 
volts d-c. 


Has exceeded 500,000 opera- 
tions on motor load of 6 am- 
peres—inrush current of 15 
amperes—at 70,000 feet alti- 
tude. 





Standard Type J Relay with 
independent twin contacts 





Type JV Video Relay 
for high frequency currents 





CLARE 
RELAYS 


FIRST 
in the industrial field 








BI-DIRECTIONAL 
STEPPING SWITCH 


GOING FAR BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING’S new Type SS Stepping Switch 
operates in both directions! 

This bi-directional stepping switch, having two driving magnets, 

s normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated—either clockwise or counterclockwise, in 10 
increments—by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self- 
stepping. Limit switches stop rotation at the end of the bank travel 
Coils are available for DC currents up to 120 volts. 

The range of possibilities of Model SS as a stepping switch 
alone is extremely wide . differential counting, remote selection of 
circuits under control of impulses, as a digit-storage register in 
automatic computers, et 

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers. Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product 


For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company). 


Another Product 
OS NEN | MT 


RELAYS 
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New Books continued 


anced in this fashion throughout text. 

An important feature of the book 
is that it offers a large number of care- 
fully developed problems in statistical 
thermodynamics. 

Throughout the book the author 
presupposes a limited mathematical 
and theoretical background. Important 
principles are presented and dey eloped 
in the simplest most practical terms 
possible. 


Bibliography on Research 
Administration Annotated 


Georce P. Busu, Professor, The 
American University. 6 x 94 in. 146 
pp. Published by The University Press 
of Washington, D. C., Washington 4, 
D. C., $4.00. 

lhis bibliography had its beginnings 
in a reading list prepared for a gradu- 
ate course in research administration 
at The American University. During 
this course the need for a readily usable 
bibliography in the field of research 
and development administration be 
came apparent. The objective was to 
create a document which would pre- 
sent selected materials for both the 
student and practitioner of research 
and development. The bibliography is 
directed to those concerned with both 
government and industrial research. 
Furthermore, it is directed toward the 
research director and his staff, the re- 
search worker at all levels, and the 
development engineer. More than 
eleven hundred references are sug- 
gested in this book chosen on a selec- 
tive basis and primarily dated since 
1945, although many useful materials 
bear an earlier date. 

Ihe inclusion of periodical litera 
ture in this document is of unusual 
significance because of the dynamic 
nature of the field of research and de 
velopment administration at this time. 
Articles have been noted from ninety 
periodicals. Not all periodicals were 
equally searched because of time limi 
tations. Pertinent chapters of some 
edited books have been entered as 
items in order to bring together spe 
cialist thought. 

he presentation of the contents of 
the bibliography is made in a three 
fold manner so as to increase the 
book’s usefulness. For the reader who 
wishes to focus his attention upon a 
particular field or area, he can do so 
by noting the eight “Parts” into which 
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for economy and rugged service! 











BARCO SINGLE 


PRECISION “‘O"” RING SWING JOINT 
Barco Manufacturing Company's compact Swing gasoline, fuel oils, water, alcohol, coolants, hy- 
Joints use Precision *‘O"’ Rings to get trouble-free draulic fluids and many other fluids in Barco Swing 
sealing, simplicity of design and easy mainte- Joints. 


! , , s , 
nance. These features mean economy! Get into the swing to Precision! Our engineers 


Precision ‘‘O"’ Rings seal L.P.G. gas, air, oxygen, will help you. Write for our free handbook. 


FREE—Write for your personal copy of our Handbook on “O”" Rings. 


recision Rubber Products 


eee: CORPORATION 
"O” Ring and Dyna-seal Specialist 
F 





Dept 3 Oakridge Drive, Dayton 7, Ohio canadian Piant at: Ste. Therese de Blainville, Quebec 
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Automatic 
BY-PASS 


W REGULATOR 
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It's another WATERMAN 
FLOW CONTROL VALVE for— 


@ Power Steering Systems 
@ Fluid Motors 

@ Secondary Circuits 

* 


Or any Hydraulic Circuit where a Con- 
stant Flow Rate is required from a 
Variable Volume Pump Output. 


BY-PASS FLOW REGULATORS 
relieve excess flow at working 
pressure resulting in— 

@ Reduced Oil Temperatures 

@ Increased Efficiency Look to WATERMAN 

@ Less Maintenance for the answer to your 

FLOW CONTROL requirements. 


Write for latest illustrated 
bulletin E 


ENGINEERING COMPANY 
a es 725 CUSTER AVENUE + EVANSTON, ILLINOIS 














The Case of the 


TRANSMITTIN’ MITTEN 





ote 


Solved by WATLOW “CIES 
| CASE | 


Because Army radio transmitting equipment is 
exposed to weather extremes, and because the 
oscillator must warm up before the unit can 
operate, Watlow was called in to design a 
heating device to keep the oscillator warmed up 
and ready to operate without temperature lag. 


The result was the metal “mitten” shown here. 
It fits over the oscillator, is made of 2%" O.D. 
by 442” long extruded aluminum, and carries 
a 2642 v.—5S0 w. Watlow Heating Unit on its 
surface. Now, even in sub-zero weathe', trans- 
mission is unaffected by temperature lag 





by Watlow specialists. Do you 
have a hot problem- 


pire job heat-engineered 







Since 1922 — Designers and Manvu- 
facturers of Electric Heating Units 


f (i ) 1392 FERGUSON AVE. 
last SAINT LOUIS 14, MO. 


MOT PLATES IMMERSION BAND CARTRIDGE 
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New Books continued 


the book is divided. Secondly, since 
many references could have been classi- 
fied in more than one part, the reader 
might well turn to the appended topi 
cal index, thus permitting greater spe 
cialization. Thirdly, for the reader who 
has occasion to refer to authors, ther« 
is appended an author index, com 
prised of both the first named and 
joint authors. This three-fold arrange 
ment enables rapid searching. 

I'he book is primarily concerned 
with research and development admin 
istration in the United States, al 
though some British and other foreign 
references have been included for com- 
parative purposes. No attempt has 
been made to present any particular 
science, any such references being 
wholly incidental to the research proc 
ess on the one hand or research and 
development administration on the 
other. No good purpose was seen in 
listing the periodicals, since no pat- 
ern of usefulness was apparent. No 
known periodical is addressed to this 
particular subject as yet 

An important aspect of this book 
concerns the overall field of organiza 
tion and management principles and 
processes, which latter are here em- 
phasized in a particular sub-field or 
area, namely that of research and de- 
velopment. Social science as such has 
not been stressed, but the bulk of the 
items included in the book have an 
application to that field, principally 
by analogy 

Chapter heads are: Bibliographies 
and Abstracts, General References, Re 
search Process, Budget and Finance, 
Organization and Management, Per- 
sonnel Administration, External Rela 
tions and Research in Action 


Compressible Fluid 


Flow, Vol. II 


AscHER E.. SHaprro, Professor of Me 
chanical Engineering, Massachusetts 
Institute of Technology. 6 x 9 in., 
1,185 pp. Published by The Ronald 
Press Co., 15 East 26th St., New 
York 10, N. Y. $16 (2 vol. set—$30) 


During the past two decades a rapid 
growth of interest in the motion of 
compressible fluids has accompanied 
developments in high-speed flight, jet 
engines, rockets, ballistics, combus 
tion, gas turbines, ram jets and pulse 
jets, heat transfer at high speeds, and 
blast-wave phenomena. This book pre- 
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LITCHFIELD PRODUCTS COMPANY 


NOW ROLL 









STRESSPROOF 


SEVER D-WORKED, FURNACE-TREA 


rec BARS 

























e- « CUT COSTS 40% 


For years, STRESSPROOF has been recognized as an 
ideal worm gear steel. Several washing machine worm gears 
have been particularly successful. STRESSPROOF worms 
outwear the washing machine. STRESSPROOF’s ease of 
machinability and elimination of heat treating keep costs 
down. 


Now, the Litchfield Products Company, Litchfield, Mich- 
igan, roll the worm on this part for one of the largest wash- 
ing machine manufacturers. The savings of 40% on the part 
cost is evident. Lead and pitch diameter requirements are 


maintained. 


And there is no question as to gear life. STRESSPROOF's 
rugged wearability takes care of that whether the gear be 


— 


This washing machine cut or rolled. 

"tty fee STRESSPROOF makes a better part at lower cost. It’s 
by LITCHFIELD available in cold-drawn or ground and polished finish. 
PRODUCTS CO, 
Litchfield, Mich. ASK FOR. . . your copy of this bulletin, 


“New Economies in the Use of Stee! Bars.” 


La SALLE STEEL COMPANY 
1430 150th Street 
Hammond, Indiana 


' 

' 

! 

' 

' 

: Please send me your new bulletin entitled, 
t “New Economies in the Use of Stee! Bars.” 
' 

aA STEEL CO. |” 
- : Title 

' 

' 

' 

' 

' 

! 

i 





Manufacturers of the Most Complete Line 
of Cold-Finished Carbon and Alloy 
Steel Bars in America 


Company 
Address 


City Zone State 
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sents, in a concise and unified style, a 
comprehensive treatment of compres 
sible fiuid mechanics. The choice of 
subject matter has not been dictated 
by any particular field of engineering. 
I'he book contains material of interest 
to aeronautical engineers, mechanical 
engineers, chemical engineers, applied 
physicists and applied mechanicians. 
The discussions are based on a combi- 
nation of physical reasoning, theoreti 
cal treatment, and empirical results, 
with the basic objective of making a 

e | book of practical value for engineering 

DU RAMETALLIC purposes. All important results have 
been reduced to chart form. 

You will get definite savings in maintenance costs when you use In this volume are treated three- 

DURAMETALLIC spiral or die-molded ring packings. Durametallic dimensional supersonic flows past 

means long uninterrupted sealing service with less wear on rods, wings and bodies of revolution; hyper 

shafts, sleeves or stems. sonic flows; flows containing both sub 

Write today for File No. DMPG sonic and supersonic regions; transonic 

Durametallic Products are “Engineered For The Job” flows; unsteady flows in one dimension, 

including continuous wave motion and 

moving shocks; theoretical and experi 

mental surveys of friction and heat 

transfer in laminar and_ turbulent 

DURAMETALLIC CORPORATION boundary layers for external and in 

KALAMAZOO been Sace.e. ternal flows; and the interaction be- 

tween boundary layers and shock 

waves. 

[he previous volume, Volume I, 
begins with a brief review of the basic 
concepts of fluid dynamics and ther- 
modynamics and an introduction to 
the concepts of compressible flow. It 
also treats one-dimensional gas dy- 
namics, including flow in nozzles and 
diffusers, normal shocks, frictional 
flows and flows with heat transfer; the 
differential equations governing the 
two and three-dimensional motion of 
a nonviscous compressible fluid; ana- 
lytical and experimental data for two 
and three-dimensional flows; plus nu- 
merous tables of compressible flow 





Solenoid, Motor, Lever, : 
Foot Types for Every Medium 4 functions. 


Nicholson furnishes valves for cylinder con- 
trol, distributing, metering and for many Collected Papers of 
special operating cycles. Installations in a discs which actually become tighter with use; Timoshenko 


wide range ol industries hive been in con- choice of 6 metal combinations to suit . ) ) 
StepHen P. ‘TrmosHenxko, Professor 


cf Engineering Mechanics, Stanford 
3 . 
6 University. 6 x 9 in., 642 pp. Pub- 
maintenance, Nicholson valves feature: 2%". Pres- 7 ’ Li 
Bib cage ' ‘ oe eee lished by the McGraw-Hill Book Co., 
Inc., 330 West 42nd St., New York 
36, N. Y. $15. 


stant service for well over 25 years. In your specific seivice; positive protection 


addition to their long wear and minimum against grit Size, ' 


specially treated hard seats and lapping flat sures to 5000 Ibs. 





Professor Stephen Prokofievitch 
r'imoshenko will long be remembered 
for two things: his scientific contribu- 


TRAPS-VALVES :- FLOATS tions and his human influence as a 


200 Oregon Street, Wilkes-Barre, Pa. beloved and inspiring teacher. His 
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New Books continued 


ANOTHER PROBLEM SOLVED by Wentpedeare PivET ooo. os Amesican Ving 


ginecring 
iducation is widespread and signih 
cant. His books are used in almost 
every engineering school in the United 
States and many of his former stu 
dents are on engineering faculties. Uh« 
\pplied Mechanics Division of th« 
American Society of Mechanical En 
gincers is indebted to Timoshenko f 

his part in its founding. 


MANUFACTURER Here are practically all his publis! 


scientiac papers plus a short but fact 


TRIC 
RE: AN ELEC filled biographical sketch written b 


D. H. Young, student, colleague, « 

pro ly in wuthor, and friend of Timoshenko 
, 1taneous ~v gph 
To set four rivets simu mete aeliae he scientific works inc ” hi 

. 3" rectangular pattern. writings in English, French and Ge 
ptt setting without bur=- man, as well as many of his earl 


tion with the cost papers originally published in Russian 
machine. ind later translated or abstracted int 

Lic sie ~ 
me of the above languages. For the 


savings of multi- 

dening the produc 

of single purpose 
i.e of completeness, a list of 
apers written in Russian is included 
(he papers are arranged in chronolog 
il order and are reprinted as orig 


mn “ nally published with corrections and 
colut ce 99-A idditions in footnotes. ‘Timoshenko 
four general purpose - ipproved the selection of articles 
- tg could be regrouped : [he biographical sketch gives 
ae enters a5 production - excellent idea of Timoshenko’s eve1 
ee te oer items permitting noe ful and interesting life as well as s 
shifte read over detail about his scientific work 
machine costs to bass aan of being starts with his birth and early school 
life of the machine ingle item. | ing, work, military service, and teach 
charged against 4 . ing in Russia and Europe after which 
limoshenko’s emigration to Amer 
is covered along with his work and 
scientific study in his adopted lar 


Ps. We'll show you 


us your problem. WV 
to get all the advant 

how E . 
cost multiple setting at 
No obligation, 


Bibliographic Survey of 


Send : . a 
Corrosion—1948-1949 


ages of low 
general pur- 
naturally: Published by the National Assox 

| tion of Corrosion Engineers, 106] 
Contact Dept. PE. Ml & M Building, Houston 2, Texa 
84 x 1l in., 346 pp. Non-members 
NACE . $12.50; members NACI 


$10 


pose costS. 


Summaries of 3,512 


corrosion prevention arti les, 


ind brochures published in 











ire compiled in this volurn 


by 30 technical socicties 
vassed regularly for material 
bf Ww ai Rivet from more than 500 sources tl 


ver 


£ S7Tuo COMPANY The NACE Abstract Filing Index 


& 


WOLLASTON 70, oF ae : formulated by experts in the field 

: corrosion over a period of several year 

BRANCH OFFICES: Buffalo, Chicago, Detreit, Indianapolis, Datlas, : is used to classify the material top 

“ica Los Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Levis. lly. Literature is put into eight m 
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VICKERS ELECTRIC DIVISION 


for dependable, easily regulated torque 
control and power transmission 


SMOOTH OPERATION 


No grab or chatter 


LONG LIFE 


No wear on torque transmitting surfaces 


TORQUE AT ZERO SLIP 


Torque transmitted 100% without mechanical lockup 


TORQUE LIMITING 
Torque easily adjustable from minimum to full 


rated torque 


ES OS A Jae A NNN a: 
EXTREMELY FAST RESPONSE 


SMALL CONTROL POWER 
EASILY ADAPTED TO REMOTE CONTROL 


Wickens '-< 


A UuUNTIT oO Ff THe Rages &. 


1819 LOCUST STREET + SAINT LOUIS 3, MISSOURI 


corp oR aTion 


343 





RUGGED, 
RELIABLE 


VARIABLE-SPEED CONTROL 


CONSIDER THE IMPORTANCE 

OF LEWELLEN LEVER & LINK 

SUSPENSION. This distinctive 
feature distributes equally the thrust 
bearing load on every ball in the bear- 
ing, at all speeds and positions, and 
while changing speeds. Thrust bear- 
ings are mounted at outer end of disc 
hub. When lever moves, discs move 
positively; belt is not required to force 
discs apart. Here’s smooth operation! 


THEN, NOTE PARTICULARLY — the 
Lewellen DOUBLE-BLOCK, UNI- 
TIP BELT keeps tension at a mini- 
mum on belt, bearings, and shafts. 
UNBREAKABLE BELT SPLICE — 
an outstanding feature for uninter- 
rupted operation. SIMPLE, POSI- 
TIVE LUBRICATION SYSTEM for 
disc hubs, keys, and shaft. 


- Ys if it’s 
variable-speed 
control... 
look to 


LEWELLEN 


TRANSMISSIONS * MOTOR PULLEYS 


| rat 
Speed 


ail pulley sizes {One 


Service in variable-speed com 
trol exclusively for more then 
50 years. May we help you? 


LEWELLEN MANUFACTURING CO. 
COLUMBUS, INDIANA 


44 
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groups in the NACE system: general, 
testing, characteristic corrosion phe- 
nomena, corrosive environment, pre- 
ventive measures, materials of con 
struction, equipment and industries. 

The subject index, in addition to 
terms in the NACE Abstract Filing 
System, lists many metals and alloys 
by trade name and indexes them as 
to specific properties and to behavior 
in specific media. There are more than 
2,700 names in the author index; com- 
panies and associations are not listed. 
Referencing is to the classification 
and serial numbers of each abstract. 
These numbers and the reference data 
are emphasized by type style and ar- 
rangement. The appendix aids the 
user in locating and obtaining copies 
of unfamiliar foreign or domestic 
journals. 

This is the third in a series of 
NACE bibliographies on corrosion lit- 
erature. The preceding two volumes, 
covering 1945 and 1946-1947 respec- 
tively, contained 4,448 abstracts. 


Welding Processes 
And Procedures 


J. L. Morris, Association Professor 
of Mechanical Engineering, Georgia 
Institute of Technology. 54 x 84 in., 
255 pp. Published by Prentice-Hall, 
Inc., 70 Fifth Ave., New York 11, 
N. Y. $5. 

Although prepared expressly for col 
lege students pursuing brief courses in 
welding, as well as students in techni 
cal institutes and advanced vocational 
schools, the practicing engineer should 
find the book valuable as a comprehen 
sive reference to welding processes and 
procedures. The book is well illus 
trated with sketches and photographs 
to aid in the selection of the correct 
process for a particular job. 

Arrangement of material on the 
more important welding processes is 
as follows: (1) History, (2) Descrip- 
tion, (3) Details of Use, and (4) Ap- 
plications and Limitations. Contents 
include electric-arc, oxy-gas, electric 
resistance and miscellaneous welding 
processes; also welding metallurgy, 
welding of commercial metals, testing 
and inspection of welds, stress and dis- 
tortion, joint design, metal spraying 
and surfacing, braze welding, brazing 
and soldering, and economy factors in 
welding. Thirteen pages of welding 
exercises are included 
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ITS IMITATORS 


LUSTER-ON was the first bright con- 
version coating for zinc and cadmium 
on the market. Although it has been 
widely imitated, LUSTER-ON has a/ 
ways kept ahead of the field through 
continuous research and development 


LUSTER-ON has consistently 
offered greater uniformity of results 

for less cost LUSTER-ON has 
offered better control in use than 
imitative coatings. 


When you specify LUSTER-ON 
you get not only the finest product of 
its type, but the added advantage of 
comprehensive Chemical Corporation 
service and teamwork 


Members of The Chemical Corpo 
ration team are working for you in 
our laboratories testing, improv 
ing. Our technical specialists will roll 
up their sleeves and work with you 
in your plant, help solve problems 
on the spot. Our sales and distribu 
tion team 1s well integrated to supply 
you with materials when and where 
you want them. Our licencee manu 
facturers bring LUSTER-ON ev 

Crown Chemical an 
Engineering in Los Angeles and Sar 
Francisco for the West Coast; Alloy 
craft Ltd. in Montreal for Canada; 
A B Tudor, Harbeck Division of 
Partille, Sweden, for Scandanavia 
And our own fleet of trucks speeds 
delivery to you. 


When you deal with The Chemical 
Corporation you deal with a solid 
well-financed company You deal 
with a company built and growing 
on teamwork and service. You deal 
with a company vitally interested in 
its customers, doing that little bit 
“extra”’ that assures satisfactior 


en 


closer to you 


LUSTER-ON — The first in the 
field and still the leader! 


November, 1954 
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Fe Pay Paty, 


The world’s largest “off-the-road” truck, Model 60 Dart, hauls 60 tons of cop- 
per ore from the huge shovels in the pits of The Bagdad Copper Mines of Bagdad, 
Arizona to the mime rim over tortuous, twisting, climbing roadways impossible for 
any other means of transportation. Contributing to the desired performance of this 
mammoth vehicle, Lord Bonded-Rubber Mountings cushion the twin radiators 
against vibration and shock, thus protecting the vital cooling system and reducing 
maintenance costs. 

The two 350 hp. diesel engines and transmission assemblies are protected from 
the shocks of rough going by Lord Mountings . . . these same mountings provide a 
barrier between damaging engine vibration and the truck itself. To complete the 
job Lord Mountings protect the cab. 

As rugged as the products they protect, Lord Bonded-Rubber Parts are used 
every day to improve the performance of industrial products large and small . . . 
Let us work with you. 


DETROIT 2, MICHIGAN LOS ANGELES 28, CALIFORNIA CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 7046 Hollywood Bivd 520 N. Michigan Ave 811 Hanna B 


PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, NEW YORK DALLAS, TEXAS DAYTON 2, OHIO 
725 Widener Building 630 Fifth Avenue 313 Fidelity Ur 4 Nest First § 
Rockefeller Center Life B r 


LORD RAT AEROS COMPANY « ERIE, PA. 
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Here’s the cylinder 
made to order to meet 
industry’s growing de- 
mand for machines 
that are more fune- 
tional, cleaner-lined, 
less cumbersome. You 
don’t sacrifice bore size 
in tight quarters when 
you specify O-M Air or 
Hydraulic Cylinders. 
SPECIAL INTER- 
LOCKING MECH- 
ANISM does away 
with bulky tie rods, end 
caps... saves up lo 4 installation space! Inter- 
locking feature also provides perfect align- 
ment, lower coefficient of friction which 
makes possible smoother performance at low 
or high speeds regardless of length of stroke. 
Easily removed, inspected, repaired. Com- 
pletely interchangeable parts. 


Available in full range of sizes (1'%" to 8” bores) 
with standard, 2 to 1 or oversize rods. All 
steel construction with bearing bronze. 14- 
day delivery on most sizes. 


Write today for FREE catalog and complete set of 
4 and \-scale templates show- 
ing all cylinders and mounting 
brackets. 


Foan\ 






~ MAIL COUPON NOW! 


| ORTMAN-MILLER MACHINE CO. 
15 143rd Street, Hammond, Indiana 


[) Hove representative call [_} Send lotest catalog 


] Send “-scole templotes 


Position 


Ya-scole templates 
1 
I 


Zone Stote 


City 


aneipehiaseneiadisipeemenninanicmaisiiall 
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X-Ray Test and Research 


Abstracted from “The Present Status of 
Non-Destructive Testing and Research 
Work by X-Rays,” by Dr. Richard Seifert, 
Richard Seifert & Co., Hamburg-13 Ger- 
many; presented at the First Internationa! 
Instrument Congress and Exposition of the 
Instrument Society of America, September 
13-23, 1954, Convention Hall, Philadel- 
phia, Pa. 


New developments are found in light 


one-piece. apparatus for voltages of 
160 kv, 175 kv, 200 kv and 250 kv, 


now produced by a number of firms 

Fluoroscopic examination of plastic 
materials and of automobile tires is 
being used. The possibility of bond 
metals with modern artificial 
resins has created new applications for 
fluoroscopic X-ray examination. Par 


ticular mention should be made here 


ing 


of the magnified-image method which 
the fine focus tube, with a focal spot 
about 0.2 mm dia, has made possible, 
and which Dr. Seifert introduced into 
industry. It is confined to 
purely laboratory applications but is 


not just 
being used in routine production. 

A unit for X-ray crystallography is 
the Iso-Debyflex-Apparatus, which is 
fitted with automatic circuits to guard 


the tube against overload or failure of | 


the high-voltage supply or of the water 


cooling. Thev can be run continu 
g 





ously for a whole dav. Such apparatus 
use not only the ordinary sealed X-ray 
but the 


evacuated tube with appropriate pump 


tube, ilso continuously 


assembly. It is possible for the target 


to be changed according to the work | 


in hand and = emission spectrum 


analysis can be undertaken. 


Ihe newest X-ray tube for crystal 
lography, built in Germany, by the 
A.E.G., has extremely In 
this sealed diffraction tube, the cath 
ode stream is focused by means of an 
The foc i] 


150 w per 


fine focus 


voltage 
loaded at 
compared with the former normal load 


auxiliary spot is 


evenly sq mm, 


of 60 to 70 w per sq mm 


A new design of an X-ray goni 
ometer enables Seeman-Bohlin expo 
sures to be made by means of a 


method, with automatic 
Che focal spot of the X-ray 


goniometer 


recording 
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FACTS THAT FIGURE 
in lower costs 





FACT: 
Steel is three times 
stronger than gray 4 
iron a 
STEEL GRAY IRON 
Tensile strength Tensile strengtt 
psi 20,420 pvi 
FACT: t 
Steel is two and one . 
holt times more rigid ' - rors 
then gray iron STEEL 
s 
' | oe 
GRAY IRON 
FACT: 


Steel costs only o third 
os much as grey iron 





it» 


AND SO... by manufacturing your products from 
welded steel, costs can be reduced an average of 50%, 


GRAY RON 


HOW YOU CAN 
CUT COSTS...NOW 


ECAUSE steel is stronger, more 
rigid than iron, yet costs a 
third as much per pound, costs on 
many products can be cut up to 50%. 
Savings like this can be realized 
on your products without disrupt- 
ing production. Simply change over 
your designs one part at a time. 


COSTS 45% LESS 


Feeder roll is built 
Jrom standas d 
channel welded to 
! discs. Steel 
design eliminates 
IVréak 


Slee 
age, weighs 
halfofformer cast- 
ng. Saves 45% on 

| manufac- 


inure. 


COSTS 30% LESS 


Machine bracket 
is welded from 10 
Range me tal. 


Werghs half 
as much as 
original cast de- 


sign. Costs 30% 





fess fo produce. 


7 


A Lincoln representative will glad- 
ly work with you to cut your pro- 
duction time. He can show you 
how to simplify design details... 
cut costly man-hours. Call him or 
write on your letterhead. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1306, Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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NEW 


PATENTED “F” CRIMP 


TAPER <0 
PINS 


FOR WIRING —~> 


AN TYPE = 
CONNECTORS 
IMPROVE Ri 
SAVE TIME REDUCE COST 


Now AN type connectors can be wired 5 to 10 times faster with even Superior 
performance reliability. There are no cold solder joints, burned insulation, em 
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j lif 
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brittled wire and breakage at solder cups or short circuits due to loose strands 
and excess solder. 

For many yeors the Aircraft, Electronics and Communication industries have 
awaited this new and simpler method, since the soldering of wires to conventional 
AN connector contacts is a slow and painstaking process involving much skill and 
repeated inspection checks. 

With AMP's new Taper Technique, a special AMP Patented “F’ Crimp Taper 
Pin is attached to the wires by high speed automatic machines. This pin is then 
installed in the connector with one easy and positive stroke of AMP's new “measured 
energy” CERTI-LOK insertion tool. The result is uniformly better connections, pro 
duced in much less time with tremendous cost savings. 

Tests prove that AMP Taper Pins provide a greater degree of uniformity than 
soldered connections. Reliability is actually increased because the possibility of 
human error in assembly has been greatly reduced. 

Leading Connector manufacturers are now supplying AN and other types of 
multiple contact connectors for use with AMP Taper Pins. Write today for further 
information. 


AMP Trade-Mark Reg. U.S, Pat. Of. © AMP 
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New Super-Soft Rubber 
Pads Developed for 
Surgical Table Headrest 

This surgical patient’s head is in 
firm but gentle hands. The tight 
grip of the surgical table headrest 
shown above is now cushioned by 
super-soft (20 durometer) solid rub- 
ber pads. These pads are almost as 
soft as sponge but can be decon- 
taminated and sterilized far more 
easily. Being made of neoprene, 
they are unaffected by oils, acids or 
decontaminating and _ sterilizing 
solutions. Furthermore, repeated 
sterilizing in live steam does not 
cause excessive hardening. 

The neoprene compound special- 
ly developed for this purpose is 10 
to 15 durometer points softer than 
normal commercial limits. For that 
reason, special care and skill must 
be taken in mixing and molding. 


Photo courtesy American Sterilizer Co. Erie, Po. 


"Just What the Doctor Ordered”’ 


The successful development of 
this special purpose rubber part 
typifies the complete engineering 
and laboratory—as well as man- 
ufacturing —service offered by 
Continental, 


Why not let Continental engi- 
neers consult with you in the plan- 
ning or blueprint stage? Their 
specialized skill might help you 
get better rubber parts for your 
requirements. 

Engineering catalog. 

In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
standard parts are shown in Con- 
tinental’s No. 100 Engineering 
Catalog. Send fora copy today. This 
catalog also is shown in Sweet’s 
File for Product Designers. 


A wiles acdeivemcnl te ROSELLE R 
«a Chili wl 1 ty CON JI NEN IAL 


CONTINENTAL RUBBER WORKS + 1982 LIBERTY ST. + ERIE 6 + PENNSYLVANIA 
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tube is used as the incident-beam slit, 
while the curved specimen and the 
counter tube slit are located on the 
camera circle. A_ specially designed 
driving mechanism serves two pur 
The counter tube can move 
along the camera circle, and it is also 
possible to move the curved specimen 
pattern investigations. To keep the 
specimen in the primary beam during 
these examinations, the whole goni 
ometer circle is pivoted about the 
incident slit. Investigations with this 
goniometer can be carried out both by 


poses. 


reflection or by transmission methods 

I'he Quartz Goniometer is another 
new appratus for the rapid and exact 
measurement of polished surfaces on 
a quartz crystal, down to an accuracy 
of half a minute of arc. The axis of 
the goniometer is horizontal, and is 
located in the polished and optically 
plane surface of a table which can be 
rotated and in which suitable channels 
ire milled for the X-ray beam. The 
crystal is laid on this table top, and 
both are tilted so that maximum re 
flection of X-rays is received from th« 
particular plane under examination 
\ photomultiplier tube with built-in 
fluorescent screen serves as radiation 
detector, and gives a direct reading of 
the intensity. 

A monochromator and a Guinier 
camera, which can be attached to any 
existing apparatus, permit making 
small-angle and back-reflection expo 
sures. This universally applicable de 
vice for crystallographic investigations 
is arranged so that exposures can be 
undertaken in vacuo, not only at 
normal temperatures but also at con 
siderably elevated temperatures. 


Influence of Solid 
Particles on Babbitt, 
Copper-Lead and 
Aluminum Bearings 


Abstracted from “The Influence of Solid 
Particles in the Oil to Babbitt, Copper- 
lead and Aluminum Bearings,” by H. G. 
Rylander, Assoc. Member, ASME, Asst. 
Prof., Dept. of Mech. Engrg., and E. M 
Wight, Research Engr., Defense Research 
Lab., University of Texas; contributed for 
presentation at a joint session of the Ma- 
chine Design Div. and Lubrication Activ- 
ity at the Fall Meeting, Milwaukee, Wisc., 
Sept. 8-10, 1954 of the American Society 
of Mechanical Engineers. 


Tests of copper-lead and aluminum 
bearings operating with oil contain 
ing solid particles of molybdenum 
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Make your Air Lines 
Pipe Lines to low cost prg 








THE SCHRADER COUPLER 


_ a 
t ao 
—~Tzz, 


ADAPTERS 

for heavy duty check units 
— or standard units — with 
male or female threads, or 
serrated shank — for many 
pipe and hose sizes 


CHECK UNIT 
heavy duty or stand 
ard type — with or 
without swivel — 
with male or female 
inlet threads 











Spot Schrader Couplers everywhere in your 
plant—along benches ...on columns...wherever 
an air outlet means convenience. Schrader 
Quick-Acting Couplers make air as easy to “plug 
in” as electric current. Yes, bring air to the job, 
not the job to the air line—and you'll get greater 
portability in your air tools ... eliminate extra 
lengths of hose and miles of foot steps. 

Schrader Couplers are quick .. . they’re safe 
... they’re sure. 

To connect, just push the adapter section into 
the check unit. Accidental uncoupling is impos- 





REG. U. 5, PAT. OFF. 











Leaders in air control since 1844 
Cys LY 
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.. use SCHRADER 


quick-acting couplers 


sible—it takes a positive manual twist of the 
check unit sleeve to disconnect the coupler and 
shut off the air. 

Make compressed air accessible in your plant, 
as the largest and most modern plants have done. 
Schrader Couplers are available in many pipe 
thread sizes and hose adapters. And remember— 
Schrader produces a full line of cylinders, valves 
and other air control equipment, to make your 
compressed air circuits neat... efficient . . . re- 
liable. For details, write today—or fill out the 
coupon below. 


A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. v-9 


| am interested in more information on 
Nome____ 
Company 


Address 








the re) ite 


Distributor near you FOR 
power transmission SERVICE 





*Akron 11, Ohio 
Hdwe. & Supply Co. 
Atianta, Georgia 
A. Halliday Co., Inc. 
*Baltimore 2, Md. 
L. A. Benson Co., Inc. 
Birmingham, Alabama 
A. Halliday Co., Inc. 
*Buffalo, N. Y. 
*S. H. Pooley 
Belting Co. 
F. E. Allen Co. 
*Chicago, Illinois 


*Cincinnati 14, Ohio 
Metzger Machine Co. 
*Cleveland, Ohio 
J. A. Shomer Co. 
Ohio Gear Co 
*Detroit 3, Michigan 
Abrasive & Supply 
*Erie, Pa. 
Cohen Industrial 
Supply 
*Grand Rapids 2, Mich. 
F. Raniville Co 
*Hagerstown, Md. 
Hagerstown Equip. 
Houston 3, Texas 
Behring’s Bearing 
Service, Inc 
*indianapolis 2, Ind. 
A.R. Young Co., Inc 
Kalamazoo, Michigan 
Bard Steel & Mill 
Supply Co 
*N. Kansas City 16, Mo. 
Sesco Engineering & 
Supply Corp 
*Los Angeles 1, Calif. 
J. W. Minder Chain 
& Gear Co. 
*Louisville 2, Ky. 
Alfred Halliday 
*Massillon, Ohio 
Hdwe. & Supply Co 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co 
IN CANADA 
& Sons, Ltd 


Montreal 





OHO) 


Apex Power Equip. Co. 
Schrade-Batterson Co. 


Quebec 


ESTABLISHED 


se NAT Pers 


Stock Distributors and Representatives 


Milwaukee 11, Wisc. 
Albert F. Korf Co. 
*Minneapolis 4, Minn. 
Ind. Supply Co., Inc. 
New Haven, Conn. 
George G. Pragst 
*New Orleans, La. 
*(Gears) R. J. 
Tricon Co., Inc 
*(Reducers) Woodward 
Wight & Co., Ltd. 
*New York, N. Y. 
*(Reducers) Patron 


Transmission Co., Inc. 


*(Gears) Atlantic 
Trans. & Gear Sales 
*Philadelphia, Pa. 


*Robert L. Latimer Co. 


*Rothman Belting & 
Equipment Co 
*Piqua, Ohio 
Bornell Supply Co. 
*Pittsburgh 30, Pa. 
Standard Machinists 
Supply Co 
*Plainville, Conn. 
Abel Trans. Co. 
*Portland 14, Oregon 
J. W. Minder Chain 
& Gear Co. 
*Rochester 14, N. Y. 
H. M. Cross & Son 
*Saginaw, Michigan 
Northern Industrial 
Supply Co. 
*San Francisco 3, Calif. 
Adam Hill Co. 
*St. Louis 4, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S.., Inc. 
*Toledo 12, Ohio 
G. & J. Bearings & 
Supply Co. 
Trenton, New Jersey 
Wiley-Hughes 
Co., Inc. 
*Tucson, Arizona 
Tucson Bearing 
Co . Inc 


John Braidwood 
*Stocks Carried. 


1915 


























OHIO GEAR CO. - 1325 £.179th st. + CLEVELAND 10, OHIO 
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Copper -leod Aluminum 
sulphide, red rouge, and corundun 


showed that the load-carrying capacit 
increased OI decreased by 


cent by the addi 


could be 
more ‘than 100 per 
tion of solids 


\ comparison of the test-l 


pacity of aluminum and yper-lea 
bearings, using clean oil as an arbitra 
base of 1, is shown in Fig. 1. A com 
parison between materials is not to be 
made from this chart, as it was in 


tended to show the relative effects of 


solid additives The iluminum 
bearings had a surface roughness of 
26-22 microm rms, and the coppc 

lead, 47-53 Also, the range of bear 
ing clearance of 15 per cent would be 
1 factor in a comparison of this sort 


in which the critical ZN/P was used 


is the relative measure of unidir« 

tional load-carrying capacity Thes¢ 
results are not to be confused with the 
fatigue limits of these materials. Bab 
bitt was not shown in Fig. 1, as th 


solids used in these tests 
little effect on its load-~< 


pacity 


produced 
irrvins 
From these test data, the followin 
offered 

and shaft surface finis 


conclusions are 

1. Bearing 
ire of prime importance. ‘The 
ZN/P of a be low 


ered by an amount approximately pri 


given bearing ma 


portional to the improvement of sur 


face finish. A mild abi such a 
fine rouge, added to the oil will im 
prove the bearing and shaft surfac« 
during operation. Under certain con 
ditions, bearing-load capacit n b 
nore than doubled by using smal 
umounts of rouge in the oil 

2. The friction is virtually ind 


pendent of roughness when the bear 
ing operates in the region of film lu 
brication \ combination of an ex 
tremely smooth shaft and bearing m 
reduce friction slightly 


Molybdenum sulphide poss 


good antiseizing properties and cai 
lower the critical ZN/P, but it do 
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Spaulding Products give clean, precision results in all 
| ; fabricating operations. They can be readily sheared, 
sawed, punched, drilled, turned, threaded, swaged and 
formed. Spaulding’s fabricating departments are espe- 
cially equipped and staffed to perform these operations 
on Spaulding materials most efficiently. They turn out 
if even the most difficult shapes quickly, accurately and 
| economically. 


{ When you have an application calling for any one of 
the great variety of unique electrical, chemical and 
physical property combinations found in the numerous 
types and grades of Spaulding material, you can specify 
Spaulding with assurance that the delivered part will 


be fabricated to your exact specifications. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW YORK 









A new edition of the Spaulding Handbook is now available. For this helpful information for 
design engineers and draftsmen, call your nearest branch office or mail coupon today. 







SPAULDING FIBRE COMPANY, INC. 


Tonewenda, New York 


Please send my free copy of the Spaulding 
Handbook. 
























Compony 











Address 








City Stete peu *° 
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@& DYNAPRENE’ 
©!) eal Cod 
IS MADE TO LAST 





DYNAPRENE is a super-quality, neo- 


prene-jacketed flexible cord designed 
specifically to provide the greatest re- 
sistance to impact and flexing — those 


twin menaces to cord life. 


DYNAPRENE is cured by the continuous 
vulcanizing process which assures a 
cord uniformly cured, free from de- 
formation, and with accurately cen- 


tered conductors. 


DYNAPRENE is resistant to oil, mois- 
ture, gas and acid fumes and with- 
stands the usually destructive effects of 
sunlight and aging. It wears longer 
because it is tough and far exceeds 
the Underwriters’ minimum  require- 


ments for Types SO, SJO and SV neo- 


prene-jacketed style cordage. 


DYNAPRENE, a cord of the highest 
quality, can be depended upon to de- 


liver power where and whenever it is 


needed. 


Built Wires Sincee 





(<8% WHITNEY BLAKE COMPANY 





New Haven 14, Connecticut 
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not lower the coefficient of friction in 
the region of film lubrication. It was 
most effective on copper-lead with an 
increase in load capacity of 60 per 
cent. 

4. Both copper-lead and aluminum 
bearings have very poor embeddability 
characteristics as compared with 
babbitt. Friction values for aluminum 
ind copper-lead were as much as 74 
times those of babbitt when operating 
with small amounts of 22-micron 
corundum. 

5. Aluminum bearings withstand 
metal-to-metal contact at high tem- 
peratures better than babbitt and cop- 
per-lead, which wipe the babbitt or 
lead into the oil grooves. 

6. Very rapid wear may take place 
with small concentrations of hard 
sharp particles. The harder bearing 
materials are no improvements overt 
babbitt as far as wear is concerned 
Oil discoloration does not indicate the 
friction or wear to be expected 

7. Good filtration is much more im 
portant when using the harder bear 
ing material of aluminum and copper- 
lead than when using babbitt. Par 
ticles as small as 6 microns cause fric 
tion increases five times normal. 


Current Trends in 
Fixed Resistors 


Abstracted from “Fixed Resistors Show 
Stability Improvements”, by Frank Rock- 
ett, Research and Engineering Division 
Airborne Instruments Laboratory, Inc., 
Mineola, N. Y. Electronics, September 
1954 

Composition resistors have been and 
continue to be the general purpose 
units. Improved encapsulation pro- 
tects them from humidity but they 
are inherently temperature sensitive 
and noisy. 


Boron-Carbon Resistors 


For enhanced reliability, pyrolytic 
carbon-film resistors are being pet 
fected for general use. In one form of 
film resistor, boron-treated carbon is 
deposited on a ceramic body to form 
the resistance element. Initial devel- 
opments indicate that it has a low and 
positive temperature coefficient and 
close retrace characteristics suitable 
for semiprecision low-power units. 

A molded phenolic jacket on newer 
units protects the resistance film from 
both moisture and vapor and, unlike 
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Tew 40 years of 
gear making, these are the 
10 gear types that have 


SPIRAL BEVEL GEARS HYPOID BEVEL GEARS r ‘ 
emerged as our specialties. 


If one (or more) of these 


types is included in your 
product, it may pay you 
to review the facts about 


Double Diamond Gears 


contained in this book. 


ZEROL BEVEL GEARS STRAIGHT BEVEL GEARS 


We will be happy to 
send you a copy. Why 


not write for one today? 
ANGULAR BEVEL GEARS FLYWHEEL RING GEARS 


SPUR GEARS 


FOR AUTOMOTIVE, FARM EQUIPMENT 
& GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


SPLINE SHAFTS GEAR ASSEMBLIES 


Automotive (rear Works. ine 


TABLISHED IN 1914 RICHMOND, INDIANA 

















TAPER‘LOCK 


A PATENTED PRODUCT OF DODGE 





to shatts ! 
The simplest, surest means of mou nting wheels 


Slip it on the shaft, line it up and tighten while THERE'S ONLY ONE TAPER-LOCK, 

sighting! Mount sheaves, sprockets, couplings, THE BUSHING THAT MOUNTS FLUSH! 
conveyor pulleys quicker—and more easily — 
with Taper-Lock bushinc's. A few twists of a hex 


. , . Standardize, economize with Taper-Lock, the 
wrench and Taper-Lock grips the shait with the bushing that is interchangeable in Dodge sheaves 
firmness of a shrunk-on fit. It comes off as easily, sprockets, couplings and conveyor pulleys. More 
without shock to bearings or machinery. Bushing than 2,000,000 in use! 


seats evenly along entire length of the hub— 
wheels run true! 
Standardize on Taper-Lock. You save time and 


money and keep production rolling with these 
interchangeable bushings. See your Dodge Dis- 
tributor, or write us for the full Taper-Lock story. 


A, 
CALL THE TRANSMISSIONEER, your local Dodge Dis . ; oS a. Mishawaka, Ind. 


tr Fa ry trained by Dodge, he can give 

valucble assistance on new, cost-saving methods. Look 

f ame under ‘Power Transmission Machinery v 
ified teleph e directory r write us 





x 
DODGE MANUFACTURING CORPORATION, 1200 UNION STREET, MISHAWAKA, INDIANA 











Controlled Coating Techniques 
now assure yOu... 


CONSISTENTLY 
BETTER 
PRINTS 



























Quality Controlled 


New VAPO 


Dry-Developed Paper 





Whenever ammonia prints are made, 
POST’s Quality Controlled Coating 

is real news. It saves time—saves 
labor--saves material by providing 
dependably uniform paper that makes 


prints with rich color and sharp contrast. 


Try NEW VAPO for one week on your 
machines. Write today for details 


about an unusual special offer. 


FREDERICK POST COMPANY 


3651 N. Avondale, Chicago 18, Illinois 
DETROIT - ENGLEWOOD WN HOUSTON: LOS ANGELES « MILWAUKEE 


DEALERS IN ALL PRINCIPAL CITIES 
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SIMMONDS PUSH-PULL 
CONTROLS 


SOLVE 6 KNOTTY PROBLEMS 
In Gyrodyne Model 2C 'Copter 










COLLECTIVE PITCH CONTROL 
INCORPORATING THROTTLE 
im TWIST GRP 


CARBURETOR AIR 
HEAT CONTROL 


MIXTURE CONTROL 
FUEL VALVE CONTROL 


Designers of this advanced coaxial rotor helicopter had these 
problems in laying out the engine controls of this ship: constant 
high amplitude, low frequency vibration, confined space aft of 
the firewall, unusual position of the carburetor beneath engine 
and a requirement for minimum backlash and easy working con- 
trols under little leverage. All these requirements were met by 
Simmonds Precision Push-Pull Control Systems—one of a long 
list of successful applications of Simmonds controls on advanced 
helicopters and other military and commercial aircraft. 

Write for detailed information on Simmonds Precision Push- 
Pull Controls. 


Simmond 


Branch Offices: GLENDALE, CALIF. * DALLAS, TEXAS * DAYTON, OHIO 
Sole Canadian Licensee: SIMMONDS AEROCESSORIES OF CANADA, LIMITED, MONTREAI 


s Gy 
eo 
* 
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‘ 


A RANGE OF SIZES, 
VARIETY OF FITTINGS 


AEROCESSORIES, INC. 


General Offices: TARRYTOWN, N. Y. 





is this your, timing problow 2 \ 4g 


s \ A \ 






Sorry... 
A. W. HAYDON CO. 
can’t help you. 


Only instruction, practice, and patience can 


improve your score! 


But ... if your problem is 


PRECISION TIMING 


you may save time, trouble and money by 
investigating what our timing engineers 
have done for others. Our A.C. and D.C. 
achievements may already include the solu- 
tion of your most complex problem. Why 
not find out? 


“A.W-RAYDON 


221 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 





Send for latest 
catalog manual 
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conventional varnishes, is inert to the 
film material. These resistance ele- 
ments have inherently low voltage co- 
efficients of resistance and are manu- 
factured with low contact-resistance 
terminations. Sprague Electric rates 
this type resistor for full-load opera- 
tion to 70 C in contrast to full-load 
operation to 40 C for earlier types. 

[he recommended derating for 
these units is shown by Fig. 1 (A) to 
be intermediate to that for currently 
available representative 
types. Between —55 and 105 C, their 
rated temperature coefficient does not 
exceed 0.01 per cent per deg C for 
below 20,000 ohms and 0.02 
per cent per deg C for units above 
20,000 ohms. 

Depending on resistance and watt- 
age, deposited resistors may consist of 
1 continuous film or a slightly induc- 
tive spiral. A unit 5 in. long and 3 
in. in dia, including cast plastic hous- 
ing, rated at 5 w and 30 kv has a 
minimum resistance of 1.0 megohm 
and a rated temperature coefficient of 
resistance below —0.05 per cent deg 
C from 25 to 100 C. 

In a similar construction, a metallic 
Nobleloy film resistor, also formed on 
a ceramic base but by a pyrochemic 
developed by Continental 
Carbon, provides a unit with a tem- 
perature coefficient rated not to exceed 
+0.05 per cent per deg C for units be- 
0.08 per cent 
per deg C for units over 1.0 megohm. 

A premium version of this resistor 
has corresponding coefficients rated as 
+0.03 and —0.05. The units are pro- 
tected by a rubberized enamel with 
the result that in manufacturer’s tests, 
units conditioned for 250 hr at 95 per 
cent relative humidity and 40 C show 
4 maximum resistance change of 3 per 


resistors of 


units 


proc ess 


low 1.0 megohm or 


cent with an .werage change of 2 per 
cent. Recommended derating begins 
it about 65 C ambient. 


Deposited Carbon 


hese resistors have been improved 
during the past few years. Units with 
temperature coefficients comparable to 
those described above are made by 
Radell. When tested for military use 
for a total elapsed time of 1,000 hr at 
40 C and rated voltage applied in- 
termittently 1.5 hr on and 0.5 hr off, 
their resistance change is no more 
than 1.0 per cent 

Similar resistors produced as pre 


November, 1954 

















SEAL 





STER 


BALL BEARING UNITS 







For full information see 
our SEALMASTER Dis- 
ributor or write the factory. 

SEALMASTER Distributors 

are located in all principal 

cities. 


SEALMASTER BEARINGS & bivision oF stepuens - aoamson ure. co - 
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HENS-ADAMSON—GOODYEAR 


700 


F etaiaeaiiel 


WORLD’S FIRST SUCCESSFUL COMMERCIAL 
PASSENGER CONVEYOR BELT ROLLS ON 
1200 SEALMASTER BEARING UNITS! 


On May 24, 1954, weary New York commuters had their first ride 
on the Stephens-Adamson, Goodyear ‘‘Speedwalk'’—world's first 
commercial passenger conveyor belt. Located in the Hudson and 
Manhattan Railroad Company's Erie Tube Station, the moving 
rubber belt transports passengers 227 feet—110 feet of which 
is 10% upgrade. 

The ‘‘Speedwalk"’ consists of a wide rubber belt riding on 600 
steel rollers. Each roller in turn spins in two SEALMASTER pillow 
blocks, supporting it at each end. These ‘‘sealed for life’’ units 
are designed for many years of maintenance-free service. Special 
housings allow the close spacing of rollers necessary for a smooth 
passenger ride. Head and tail pulley shafts on the ‘‘Speedwalk"’ 
also turn in SEALMASTER BEARINGS 

A new, efficient, safe and low cost mode of transportation has 
been developed in the ‘“‘Speedwalk’’. SEALMASTER engineers 


are happy to have had an important role in its design. 
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“must flexibly deflect to 20° under 50 in. Ibs.” 





specify 


Guardian 
FLEXIBLE COUPLINGS 


Freedom of the designer to select and 
specify the exact length which his 
drive requires—plus very low outside 
diameter of coupling for the load it 
carries—plus the availability of Flex- 
Elements to meet special drive prob- 
lems like the example given here— 
plus one-piece construction in 1/15 
to 3 HP series—these are reasons for 
more and more OEM specifications 


of Guardian DYNA-LINE flexible 
couplings 

Our Product Application Depart- 
ment will welcome consideration of 


your coupling problem. GUARDIAN— 
also producers of the molded nylon 
splined sleeve coupling 

Write for Catalog Page C-102 and 
Drive Data Form #53 


G uardian PRODUCTS CORP. 





FROM OUR PRODUCT 
APPLICATION FILE 





Case History No. 25-3-R 
Problem: A deposit drawer for drive-in banking 
activates a limit switch just before reaching the 


extreme limit of its travel. The momentum built up 
by the gearhead motor imposes approximately 50 in 
Ibs. upon the arrested motion of the drive train 
To protect the gears against this sudden shock a 
flexible coupling is required which will deflect flexibly 
20° in rotation under this load 


Solution: A study of the load deflection involved 
with the normal running torque in this drive, found 
its answer in one of the several Flex-Elements avail- 
able in Dyna-Line couplings. The No. 3-R in 41% inch 
length was then selected. No premium price for 
so-called “non-standard length” 


Guardian 


COUPLING DIVISION 


Dept. IC-P, 1215 E. Second St. 
Michigan City, Indiana 


-BIG NEWS- 


SPEED CONTROL 


QUALITY IS TRUE 
ECONOMY 











incorporating proven 


dependability. 





installations. Rugged design 


PECON 


SPECON —an original design principle —avail- 





able in electrical, mechanical, and hydraulic 
models now provides industry with 
infinite speed range and control previously 
unattainable. SPECON drives have 

proved superior in many applications 


including winding, extruding, and drawing 


components assures maximum 









FAIRCHILD 
SPEED CONTROL 
: ENGINEERS 
WILL GLADLY FURNISH 
DETAILED INFORMATION 
ON THESE 
VERSATILE CONTROLS 


VU/rite us 
Today ~ 
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Fig. 1—Derating curves for carbon-film 
resistors (A), film-on-glass (B) and wire 
wound type (C) 


cision units have a rated voltage co 
efficient less.than 0.002 per cent per 
volt, with the average coefficient less 
than half this value. The rated dis 
tributed capacitance is in the order 
of a micromicrofarad. 

If the unit must withstand humid 
environment, a hermetic seal is formed 
by inserting the unit in a ceramic 
sleeve that has metallized ends. Thes« 
ends are then silver soldered to the 
resistor leads. So protected, units arc 
rated to withstand 95 per cent RH at 
40 C for 250 hr with an 
change of 1.0 per cent. The sleeve 
also provides protection from potting 

and _ fungicidal 
attack some conventional 


average 


compounds 
which may 
coatings. 


Spr iV, 


Film-on-Glass 


Because of its ability to withstand 
high temperature, glass is also used 
as a base for metallic film resistors 
Three variants of this film-on-glass 
resistor are produced: a high-frequency 
resistor, an accurate-grade resistor, and 
1 high-temperature resistor. Basicall 
each unit consists of a stable condu 
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Here’s why BOWER straight 


roller bearings can carry maximum 
loads—with less maintenance! 


A COMPLETE LINE OF 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 


BEARINGS FOR 


FIELD OF TRANSPORTATION 


AND INDUSTRY 


The important design features of Bower straight 
roller bearings shown on this page are just a few 
of the reasons why these bearings will operate 
efficiently and economically in your product. Con- 
sider these facts, too. Bower straight roller bear- 
ings incorporate highest quality materials and 
workmanship. They have proved themselves capa- 
ble of standing up day in and day out ides 
maximum loads—with little or no maintenance. 


EVERY 
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In fact, this is the reason why Bower straight roller 
bearings are used extensively by leading manu- 
facturers in such fields as automotive, earthmoving, 
farm equipment and machine tool. 


Let a Bower engineer give you full details of the 
complete Bower line. Call him in while your 
product is still in the blueprint stage. 


BOWER ROLLER BEARING COMPANY « DETROIT 14, MICHIGAN 











you could build your own furniture... 


But you wouldn't have much time left to 
make a living! 


It’s like that with coils, too. Maybe you make 
your own — but usually we at Coto-Coil can 
make them for you faster, as well as better and 
at lower cost. We use time-saving automatic 
equipment and the most modern testing devices. 
We know the best types of materials for each 
type of coil. And we contribute to your job 
nearly 40 years of coil design and experience. 





Find out how this combination can save costs 
for you. 


Coto-Coil Company, 61 Pavilion Avenue, 
Providence 5, R. I. New York Office: 10 East 
43rd Street, New York 17, N. Y. 


~Cls, 


& ° 
Coto *<@>’ Coils 


to yn? 





with COPPER, LEAD or PLASTIC INSERTS 


PATENT NOS 251543 AND 2499802 





OTHER PATS PEND 


Strong steel cup with a soft metal or plastic insert which 

can be quickly fitted to your present hammer and held 

firmly in place by taut steel coil-spring as shown. 
Write ter cotelogve 


STEVENS WALDEN Inc. 


F wor 
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tive coating fired onto a glass rod or 
tube. 

The resistive coating can be cycled 
from near absolute zero to red heat 
without impairing its conductivity. In 
the complete unit, silver terminals 
that are fired on provide low-resistance 
terminations and a silicone coating 
baked onto the unit provides addi 
tional environmental protection. 

Whereas high-frequency resistors 
are rated from 1.0 to 150 w depending 
on size, the accurate-grade resistors 
ire rated from 0.5 to 2 w depending 
on style. The high-temperature re 
sistors are rated from 1.0 to 115 w 
based on a 225 C hot spot at 40 C 
ambient, and are about half the size 
of equivalent tilm-type resistors; for 
example a 25 w unit is 4 in. long, 
in. in dia; available from 20 to 300,- 
000 ohms. 

This example also indicates that 
their resistances exceed those of con 
ventional wire-wound units of com- 
parable size. Fig. 1 (B) shows recom- 
mended derating for these units. 

For power dissipation, glass units 
can be cooled by forced air. This in 
creases the ratings of the high-fre- 
quency units four fold, or 50 to 100 
fold by liquid cooling. Only continu 
ous-film units should be required to 
dissipate over 50 w per sq in. The re- 
sistors thus are especially useful where 
high momentary overloads are ex 
pected. 

Another glass resistor, available 
from 10 to 100,000 ohms at tolerances 
of 1, 0.5 and 0.25 per cent, is pro 
duced by Balco Research Laboratories 
It consists of a pure metallic spiral 
film inside a glass tube closed with 
bonded end caps to form a hermetic 
barrier rated at 60 psi. 


Wafer Resistors 


A subminiature resistor especially de- 
signed for use in transistor circuits 
and now produced by Glenco Corp 
is rated at 0.1 w (0.25 w on special 
order). This unit, about a quarter of 
an in. long, is formed by depositing 
the resistance material on a thin 
ceramic base, curing and cutting to 
the desired resistance. It is furnished 
as cut or with leads, and with protec 
tive coating, or it is assembled on a 
shock-resistant ceramic base with other 
circuit components connected with 
leads printed on the base 

Conductive coatings developed to 
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proor 
\-rings 


Unique revolutionary design now makes possible, for the 
first time, a split V-ring packing that is really leakproof in 
operation . . . foolproof to assemble: 


LINEAR VEE-DAM RINGS 


LINEAR VEE-DAM Rings last longer, because they 
seal perfectly with minimum gland load. We're 
molding VEE-DAM Rings, in a choice of fabric- 
reinforced elastomers, individually engineered to 
your needs. Write or call for full information now! 












LINEAFR 
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4 date make possible the printing of ré 
sistors having characteristics similar 


to those of many conventional resistors 


ind, if not interchangeable with them, 
ire substantially lower in cost and 
mps more adaptable to design needs and 


of greater inherent range in electrical 


e characteristics 
r ni rm Wire-Wound Resistors 


Precision wire-wound resistors, com 
monly manufactured with resistance 
tolerances to 0.] per cent, are low 

= | wattage units used where’ their stabl 
characteristics justify their greater ex 
pense over composition and deposited 


e 7 resistors. During the past five years 

um ni ction the major improvements in this type 
resistor have been increased accuracy 

ind stability, more constant and 

closer matched temperature coefh 

cients, use of finer diameter wire, mor« 

durable coil protection, higher tem 

perature ratings and smaller overall 





size. 
EP rectrot Double-Acting Hand One of the more troublesome char 
Pumps are capable of delivering icteristics of precision resistors has 


uniform volume, with ' been erratic contact resistance be 
' ! operatin : 
P g tween the resistance wire and its small 


pressures up to 1,500 P.S.I. They size, it is not always possible to solder 


are compact in design . . . have or weld the wire to its terminals. In 
few moving parts . . . are low Riteohm resistors made by the Ohmite 
Manufacturing Co., the enameled 
illoy resistance wire is welded to the 
terminals to provide stable and pet 
.- manent electrical connections of low 
%” pipe thread ports . . . and noise level 


in cost . . . economical in oper- 
ation. They have built-in suction 


and pressure check valves 


can be used in mineral oil or 
water. Also, there are similar 
units available for use in gaso- Frictionless Supports 


line, kerosene, or equivalent aro- Abstracted from “Frictionless Supports 
Utilizing Electromagnetic Properties of 
; Superconductors,” by Ivan Simon, Arthur 
ing data can be obtained on D. Little, Inc., Cambridge, Mass.; pre 
sented at the First International Instru 
ment Congress and Exposition of the In 
strument Society of America, - elven wal 
13-23, 1954, Convention Hall, Philadel 
phia, Pa. 


Existence of an electrical effect corre 
sponding to a truly frictionless state 


indicates the possibility of a friction 
e : r 0 less bearing for instrument applica 
tions. Another encouraging circum- 


me YD RA. U l | CS \ tance in this work was given by the 


floating-magnet experiment of Arka 


matic fluids. Complete engineer- 


request. 





KINGSTON-NEW yoRK , 
Telephone, Kingston 1980 - 
330 In this test, a bar magnet i 


Nature, Vol. 160, No. 4062, p 


lowered toward a superconducting disk 





causing electrical currents to be in 
duced on the superconductor surface 


Producla Their direction and intensity prodt 
Geller Designed Lae Hlectrol ty - Li 1eir dire get inten YP 1 


a magnetic opposing 






. al a : . 
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IMPACT FORGING 


DRAFT FREE 
reduce machining costs with 


HUNTER DOUGLAS ~— 


HIGH STRENGTH ALUMINUM ALLOYS 


These aluminum thick bottom cans were formerly 
machined from bar stock at great cost—now impact 
forged by Hunter Douglas to final print in one 
fast operation at low cost. The parts are illustrative 
of the endless variations in part geometry possible 
with Hunter Douglas cold impact forging. The 
“no-draft’” characteristic effectively eliminates 
machining. Simply trim to length, drill holes in 
base for attaching bolts and the part is ready for 
final assembly. 

To the economies achieved through impact 


forging can be added the superior physical prop- 
erties resulting from this mass production technique 
perfected by Hunter Douglas. Increased fatigue 
properties are obtained and bending stresses at 
the inside corners are redistributed parallel to the 
flow lines rather than cross grain as would be the 
case if the part were machined from bar stock. 

If you have a design problem that requires a 
similar part for mass production in quantities up 


° XN 
to a million or more a month, remember the > 


name, Hunter Douglas. 


Our Research and Development Engineers welcome the opportunity to consult with you. 


write for free literature on your company letterhead 4 J N T F m p 0 lj G [ A S COR i 


DEPT. PE-11 @ RIVERSIDE, CALIFORNIA @ TELEPHONE RIVERSIDE 7091 


November, 1954 
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in JATO 


Forged nozzle releases thrust 


jet assisted take off 


bea GB BES ca oo 





Lets see if “Commercial”’ 


METAL QUALITY FORGINGS 
will reduce your cost... 


Metal qualit of the nozzles releasing 
the tremendous thrust which assists in 
the launching of carrier jet aircraft is of 
life or death importance. The slightest 
hidden metal defect in the “‘as-rolled” 
steel would become apparent during 
the external and internal upsetting used 
in producing this forged nozzle. 

The savings in cost of this metal qual- 
ity forging produced by “Commercial” 
was more than enough to absorb ship- 
ping costs for a distance of nearly 1000 
miles. 

Should you have problems involving 








| il 
“COMMERCIAL” 


PRODUCTS PREFERRED 
BY CUSTOMER ACCEPTANCE” 


STAMPINGS 


the use of formed metal parts requir- 
ing durability, efficient positioning of 
metal for required strength and finish- 
ing—let’s see if “Commercial” forg- 
ings will not give you a lower cost by 
saving metal and eliminating rejects 
before any machining is done. And 
don’t fail to recognize that forgings 
combine strength with toughness for 
greater wear resistance and shock load. 
“Commercial” are forging specialists 
who produce a lot of unusual forg- 
ings. We will be glad to assist in your 
design. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown,Ohio Chicago Wilinois Salt Lake City, Utah 






* FORGINGS + TANK HEADS 


FAL 


GOOD DESIGN 
TECHNIQUES 


for mass- 
produced 
products 


This thorough treatment 
of industrial design gives 
practical help. In it, an 
expert in this field takes 
you step by step through 





all phases of modern 
product design 





Designers, 
sponsible for product development will find 


draftsmen, and executives re- 


here sound advice on how to build more 
sales appeal into products by means of 
good design and eye-catching appearance 


The book covers all the details necessary to 
carry out a design job from the pre- 
liminary analysis and product-use research, 
to the making of sketches and presentation 
models 


Just Published! Second Edition 


INDUSTRIAL 
DESIGN —_ 


Practical help 
to give your 
products a 


HEAD START 
on SALES 


Harold A Doren 


Industrial 
Designer 


Second Edition 

371 pages. 6 x 944 

289 illustrations 
$6.50 











OW thoroughly revised and enriched 
with a wealth of new illustrations, this 
Second Edition outlines the principles, 

techniques, and to follow in 

preparing many mass-produced 
articles for a variety 


N 


procedures 
of 
of markets 


types 


The book is both simple and non-technical, 
and offers 
to the 


“how-to’ 
The 


used 


a completely approach 
book shows 
to 


and covers such 


problem of design 
how simple forms 
build up a finished idea, 
topics as space division, subtle use of de 
rough visualizations,. model-making, 
consumer reactions, and presenting 
the finished ideas to the client 


are as a base 


tails, 
testing 


Partial Contents: @ Outline of Attack @ Research 
® Materials and Processes @ Merchandising Re 
quirements @ Clay Studies @ Color Techniques 
© The Fee Question @ 25 Chapters in all 


10 DAYS’ FREE TRIAL 


| McGraw-Hill Book Co. port: VW i 
330 W. 42nd St., NYC , 
| Send me Van Doren’s INDUSTRIAL i 1 
Second Edition, for 10 days’ examina’ 
approval. In 10 days, I will remit $6.50, sees tow 1 
I ents delivery, or return book d. (We pay 
delivery if you remit with this coupon; same return 1 
I privilege.) 
1 ceri) l 
! Name 1 
| Street 1 
J City Zone. . . .State 1 
1 Company l 
| Position | 
] For price and terme outside U.S., | 
| write McGraw-Hill Int’l., N.Y.C PE.-ti 
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proach of the magnet. In contrast to 
electromagnetic induction in ordinary 
conductors, these currents do not die 
out but remain when magnet motion 
has ceased. The magnet falls only far 
enough to produce eddy currents 
strong enough to support its own 
weight, then remains floating above 
the disk. The superconducting cur- 
rents remain confined to an extremely 
thin layer on and under the surface 
of the lead disk, its interior being per- 
fectly shielded from penetration of the 
external magnetic field. 

In the case of lead at 4.2 K, critical 
field strength is approximately 550 
gauss. Support provided the magnet 
by the superconducting bowl does not 
restrict transverse mobility or rotation 
in the horizontal plane because in- 
duced persistent currents are free to 
move on the surface of the supercon- 
ductor. There are two drawbacks with 
this type of frictionless support. First, 
external fields, such as the earth’s mag- 
netic field, exert a directional torque 
on the magnet. Second, the field of 
the moving magnet induces dissipative 
eddy currents in all nonsuperconduct- 
ing bodies in the vicinity of the sup 
port, causing damping or virtual fric 
tion. Supporting a superconducting 


body in a stationary magnetic field 
overcomes disadvantages of the float 


ing-magnet type of support 

To measure frictional drag, the 
initial rotational momentum was im 
parted to the sphere by raising the 
envelope and thrusting it down into 
the magnetic field with a 
motion. Only slow speeds could be 


twisting 


produced in this way. 
with 


In experiments 
a motor-driven apparatus up to 
600 rpm, the sphere continued to 
rotate with exponentially decreasing 
velocity until its kinetic 
energy equaled the potential hump of 
the combined asymmetries of the sup- 
porting field and the sphere. From 
then on, it performed torsional vibra 
tions with diminishing amplitudes be- 
cause of remaining asymmetries. 

Ihe absolute amount of friction in- 
volved in the rotation of a supported, 
yo ger sphere is extremely 


remaining 


small. A sphere 1.32 cm in dia, weigh- 
ing 1.75 grams, started with initial 
kinetic energy of a mere 3.9 ergs 
(I = 0.29 g-cm’, rotational velocity 


49.8 rpm) slowed down to half of the 
initial velocity after 21 min of rota- 
tion. 
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Lets see if “Commercial” 
PRESSED METAL STAMPINGS 
will reduce your cost... 


Greater consumer appeal of this rotary 
lawn mower really paid off when the 
platform housing became a “Commer- 
cial” specialized steel stamping. Engi- 
neering improved the product because 
redesigning by “Commercial” made it 
lighter and more compact, thereby 
lengthening its life service and increas- 
ing its efficiency. Savings in cost were 
accomplished in so many ways, as usu- 
ally is the case when a specialized 
stamping goes into a final assembly. 
Breakage is eliminated, there is a sub 
stantial reduction of the amount of 








“COMMERCIAL” 


PRODUCTS PREFERRED 
BY CUSTOMER ACCEPTANCE 


/ STAMPINGS + 


metal used, several subsequent machin- 
ing operations are not required, and the 
surface of the stamping is ready with- 
out finishing for painting. 

You may well investigate the many op- 
portunities for production economies 
and improvement of your product by 
seeing if the developed skills, working 
with modern tools and equipment, at 
“Commercial” can do it better with a 
specialized steel stamping. ““Commer- 
cial” are stamping specialists who pro- 
duce a lot of unusual stampings. We 
will be glad to assist in your design. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown, Ohio Chicago, lilinois Salt Lake City, Utab 
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starts a life-long series of 


gasoline, oils, fuels, ferti 
















HOLLOW SHAFT 


DIFFERENTIAL. 


HIGH ACCURACY IN 
MEASURING COMPUTER 
ANGULAR POSITIONS 
OR VELOCITY SUMS 





world-wide. 





YOU'RE SURROUNDED 


with products moved 


Y VIKING PUMPS 





They are everywhere, all around you. The new-born baby 


benefits from Viking pumps. Milk, 


foods, plastics, soaps, tooth paste, medicines, rubber, paint, 


lizers, asphalt and a host of others 


all are Viking-pumped. 


And so throughout your life, 
Vikings’ influence is everywhere . . . 
For information, send 
for bulletin 55SX. 


PUMP COMPANY 


CEDAR FALLS, IOWA 


This Librascope precision 
computer component has only 
10 min. backlash. Hollow 
shaft eliminates stocking 
custom shaft lengths in 
breadboard work and cost 
reduction in production 
assembly operations. Small 
size, low inertia, precision 
ball bearings, 3 point con- 
tact with spider gears. Can 
be installed or removed 
without disassembly of dif- 
ferential or instrument 
W rite for catalog information 


SPECIFICATIONS: 


Inertia: .074 oz.-in 
Max. Backlash: 10 min 
Axial length: 1-3/16” 
Clearance radius: .545” 
3/16” dia. shaft 
Weight: 1% oz 


Computers and Controls 


A) OF CEREBRAL PREC On EOUrmERT COMPORA TON 
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OUR READERS 
a 





Letters should be addressed to The 
Editor, Product Engineering, 330 
West 42nd St., New York 36, N. Y. 


Resonant Conveyors 


To the Editor: 

In the August issue, page 152, the 
Natural Con 
implies that the manufac 
turer, Stephens-Adamson Manufactut 
ing Company, Aurora, III., 
the resonance 


article “‘Resonance—a 
vevor,” 


originated 
This con 
veyor was Originally designed and mat 
keted by our company and Stephens 


conveyor. 


Adamson was a licensee. The idea was 


developed in connection with a spiral 
weight of the 
spiral plus the conveyed load was too 
great to vibrate it by force. This forced 
us into developing a spring system 
tuned to natural frequency, and then 
to applying the same principle in hori 


conveyor where the 


zontal conveyors. 

In addition to our former licensec 
there are now other manufacturers of 
vibrating equipment who use the nat 
ural frequency principle, but we ar 
proud to have been the first to harness 
this destructive force. 

R. M. Carrier, JR., PRESIDENT 
Carrier Conveyor Corporation 


A Rule of Hand 
For Helical Gearing 


lo the Editor: 

As a design engineer, I recently had 
a knotty problem involving the direc 
tion of the thrust load in 
helical or spiral gears. 

It occurred to me there should be a 
rule of hand applicable to this prob 
lem much lik: the rule 


1 train of 


used in the 
electrical field for determining the di- 
rection of the flow of current in a con 
ductor. I searched textbooks and 
handbooks but found no such simpk 
rule, so I devised a rule applicabk 
to all conditions met in mating helical] 
or spiral gears. 

As I figured this rule could be useful 
to my fellow engineers, I submit. the 
details for publication as follows: 


Hand Rule Applied to Helical or 


1954 

















PHOTO COURTESY T. L. SMITH COMPANY. MILWAUKEE, WISCONSIN 


CHRYSLER POWER PARTNERS /elp contractors break 
records, save on equipment while doing so 


This year promises to be a record year in highway 
construction. From coast to coast States are busy 
building super highways, planning others. Construc- 
tion equipment was never busier, top-performing 
equipment never more important. 


Here’s a T. L. Smith 5!4-yard Deluxe Mixer pour- 
ing concrete for a pier on a Los Angeles expressway. 
Behind its capable performance is a Model 30 
Chrysler Industrial Engine. At 230 cubic inches 
piston displacement, Chrysler Model 30 Engine with 
chain drive front end offers high-speed performance 
in a package small enough to permit the largest 
possible payload. 


Chrysler gyrol Fluid Coupling transmits power 
from driving to driven members, smoothing out the 
jarring shocks of clutching and declutching, improv- 
ing performance and extending life of equipment, 
engine and transmission. 


Whether your equipment requires gasoline, natural 
or L-P gas burning carburetor 2ngines, gear or chain 
drive front-ends, gyrol Fluid Coupling, Chrysler 
torque converter, 3, 4 or 5-speed transmission, vertical 


or horizontal magnetos, Chrysler can supply industrial 
engines equipped to your needs. And since Chrysler 
production-line methods are adapted to specialized 
industrial engine building, custom-built engines are 
provided at mass-production prices. 


For your needs see a Chrysler Industrial Engine 
Dealer or write: Dept. 511, Industrial Engine Division, 
Chrysler Corporation, Trenton, Michigan. 





CHRYSLER /ndustrial gee 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 


=> 
HORSEPOWER tt WITH A PEDIGREE 





AGRICULTURE * INDU 
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idea tor AUTOMATION 


with CAMBRIDGE 
Woven Wire Conveyor Belts 


CONTINUOUS BRAZING 


Metal products can be heat treated, quenched and cooled in one con- 
tinuous series of operations on Cambridge belts. All-metal belt is 
unharmed by temperature, quench oils or sharp-edged, heavy loads. 


Working in process temperatures from sub-zero to as high as 2100° F. 
. and in dry or highly corrosive conditions . . . you’ll find Cambridge 
Woven Wire Conveyor Belts help provide cost-cutting, automatic 
production by allowing you to process the work continuously. No 
batch operations, less manual handling in processing metal, food, 
chemical or ceramic products. 
OPEN MESH CONSTRUCTION of belt provides free 
circulation of process atmospheres for uniform 
treatment, free drainage of process solutions. Of 
course, the all-metal construction means lowest 
maintenance cost. 
CAMBRIDGE BELTS are available in any metal or 
alloy. Thus, the belt recommended for you can 
be fabricated from the specific material that will 
give longest belt life under your operating con- 
ditions. In addition, Cambridge belts can be 
woven to any length or width and in a wide variety of weaves and mesh 
sizes to meet your needs. 
FREE REFERENCE MANUAL gives full details on how Cambridge belts 


can boost output, cut costs by providing continuous, automatic produc- 
tien .. . automation! Includes all ifications and details, also metal- 











lurgical tables. Write for your copy today! Or, for specific recommen: 
dations, call in your Cambridge Field Engineer. He's listed under 
“Belting-Mechanical" in your classified ‘phone book. 





| Department P 
METAL +--+ SPECIAL 


CONVEYOR} + METAL Cambridge 11, Maryland 
BELTS {t-+-+FABRICATIONS 





LEADING INDUSTRIAL AREAS 





OFFICES IN 
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Our Readers Say continued 


Spiral Gears. Grip the shaft with the 
“correct hand,” so the fingers point in 
the direction of rotation. The thumb 
will point in the direction of the 
thrust load. 
Determination of “Correct Hand” 
Driver: Hand and helix correspond. 
Driven Gear: Hand opposite helix 
of driven gear. 
Special Notes: 
Parallel Shafts: Mating gears have 
opposite helix angles. 
Right Angle Shafts: Mating gears 
have same helix angles. 
Shafts Angled: Mating gears may or 
may not have same helix angles. 
RicHarp F. Koen 
Charlotte, North Carolina 


Inaccuracy on Time-Saving 


To the Editor: 

There is a lot of misrepresentation 
in that Healy-Rau book. There isn’t 
the slightest possibility of a 50 per 
cent saving in drafting time due to the 
use of any simplified system so long as 
drawings are made for general use 
And even for use in a limited group 
where the shop men are given a very 
specialized course in reading these 
drawings, there would not be an aver- 
age of 50 per cent saving in drawing 
time. And the possibility of error 
caused by misreading a simplified print 
could cost thousands of times more 
than all the time saved over years. 

C. L. Brartin, Pror. 
Michigan State College 


On the Location 
Of the Shear Center 


Io the Editor: 

In a recent article “Locating the 
Shear Center in Thin Closed Sections” 
by H. D. Tabakman (Product Engi- 
neering, June 1954, pp. 137-141), gen- 
eral formulas are quoted for the dis- 
tribution of flexural shear stress in 
thin-walled sections and for the loca 
tion of the so-called shear center. The 
formulas are applied to the example 
of a semi-circular closed section, first 
with uniform wall thickness, then with 
differing thicknesses for the diametral 
web and for the semi-circular portion; 
finally, open sections are treated. 

Contrary to what one would expect, 
the author finds that a section with a 
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a Mr. Paul Herr, director of Air Conditioning Division, 
Manufecturing Co., Lancaster, Pa., tells why they use Aico 
Molded Plastics : 

... being determined to produce a really 
efficient home humidifier, we realized the im- 
portance of precision craftsmanship in all its 
parts. When we were faced with the need for 
extreme precision in the plastic pump impeller 
we planned to use, a friend suggested we turn 
the job over to American Insulator. Ever since, 
Aico has been supplying us production run 
parts held to a .005 tolerance. A remarkable 
example of precision plastics molding!” 


New Daffim home humidifier 


keeps profits from drying up 
by replacing 8 metal parts 


with molded plastics impeller 








= ee eee eee : 
Please send me eS 


The Aico Plastics Applicator (gives complete prop- 
erties, molding methods, etc.) 


—_"" What you should knov' about Reinforced Plastics” -- * é 
(applications, properties and molding;) 


Aico Plant Facilities Booklet (what a modern mold- , ona ‘ 
er needs to produce precision plastic moldings), \ # ¢ 
Nome Position 


OO ———— 


ee 





Complete plastics molding service including E C | Ss 

engineering counsel, mold making, com- R | A M R | A N N U L AT Oo R 
pression, iniection and cold molding as um “Ls 

well as the molding of reinforced plastics . n Since 1916 
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$ SHAFT ROTATION 


MINIATURE SIZE 
INFINITE RESOLUTION plus ‘ZERO PHASE-SHIFT” 


. . . (approximately %” square end surface), permits stacking 
seven units in a square inch of panel area. Ideal for trimming 
adjustments in computers, analyzers, telemeter and airborne 
electronic equipment. 

Rugged construction insures dependability despite wide 
changes in ambient temperature and extreme conditions of 
salt spray, humidity and vibration. 


INFINITE RESOLUTION 






. of the unique deposited metal resistance element em- 
bodied in Type RFT Metifilm Trimmer Potentiometer is available 
over a wide resistance range. 9000° of adjustment, the equiv- 
alent of 25 turns of the adjustment screw on which sliding 
contact rides, permits voltage settings to be set and maintained 
with extreme precision. 











SPECIFICATIONS 
ELECTRICAL 


RESISTANCE RANGE: 50-25,000 ohms 

TOTAL RESISTANCE TOLERANCE: +10% 

INDEPENDENT LINEARITY: +5% of total resistance 

RESOLUTION: Infinite 

POWER RATING: % watt at 40°C., % watt at 125°C. per JAN-R-19 
test specification. 

AMBIENT TEMPERATURE RANGE: —65°C to +125°C. 


TEMPERATURE COEFFICIENT OF RESISTANCE ELEMENT: 
.000250/°C (nominal) 
DIELECTRIC TEST: 500 volts DC between all leads, shaft and mounting 
eyelets for 5 seconds without flashover or breakdown. 


MECHANICAL 


RESISTANCE ELEMENT: Metal film deposited on inert base. 

MECHANICAL ROTATION: 26 complete turns (nominal). 

USABLE MECHANICAL ROTATION: 90% minimum of slider travel is on 
resistance element. 

END STOPS: Will withstand 1 inch pound maximum applied torque. 

VIBRATION: Exceeds exacting requirements of MIL-E-5272a. 





| For further details write: 


TECHNOLOGY INSTRUMENT CORP. 





539 Main St., Acton, Mass. COlonial 3-7711 
Mcil Address: P.O. Box 3941 North Hollywood, Calif. POplar 5-8620 
Plant, 11020 Sherman Way, Sun Valley, California 
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Our Readers Say continued 


heavier web has its shear center farther 
away from that web than a section 
with heavier semi-circular wall, while 
the farthest position is attained in a 
section with uniform wall thickness 

A check of the numerical work 
shows that the latter result is obviously 
due to a misprint, as we should have 
e 1.18R/2.236 0.528R (and not 
0.582R). 

The results for the non-uniform 
wall thickness, however, are in error 
due to improper application of Eq. 
(4). In this equation, the thickness 
t should be included in the integrand, 
as it is a variable quantity. Using the 
notations of the paper, the partial 


derivative of strain energy with respect 


to zs, for the curvilinear portion AB 
becomes 
ol to 


PR? rt; rl > { 
| 2p (: T “) T te Rzs | b’ 


the factor (t,/t.) representing dzs/ozs 
has been omitted in the article 

With this correct expression, the in 
determinate constant shear stress is 
obtained 


28 lt PR Sat; T 14t, 
ae at +2 | 
The shear stress on AB is then defined 
by 


PR? .. 
28,8 = | ” I. sin@ + 1/2) 
| Sat, + 144 
6 nt, + 2te 
PR 4 : 
mt te 
The position of the shear center is 
- QR [ xt + 6 
we Se ES 


4i.(rt; + 64.)R 


wt; + 2te)(44 + 3rty 


e 


Applying this formula to the case 
t 2 te, we find e = 0.3404R; similarly 
when t. = 2 t,, we obtain e = 0.7423R. 
The shear center lies closer to the 
thicker wall, as would be expected 
It will also be noted that the spread 
between these values of e is much 
wider than obtained by the author. 

For the open section with web en 
tirely removed, substitution of t, 0 
in the above formula yields e 
4/x)R as in the article, the numeri 
cal value being 1.273R. 

The case of the section with a cut 
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15 TO 30 GPM 
UP TO 1200 PSI 
SPEEDS TO 2400 RPM .: 









The compact design of HE Series helical gear type 
hydraulic pumps reduces moving parts to a minimum. 
Interchangeable gears and matching gear plates 
provide four capacities with the same mounting. 
Side or end porting, or a combination, is available. 
Furnished with built-in relief valves if desired. 

Manufactured with anti-friction bearings, extremely 
dense cast iron bodies and selected alloy steel shafts, 


i, 


RACINE 





FOR AGRICULTURAL EQUIPMENT + INDUSTRIAL TRUCKS 
LOADERS + POWER STEERING + MACHINE TOOLS 
CONSTRUCTION MACHINERY 








Oil HYDRAULICS DIVISION 


WEBSTER ELECTRIC 


WEBSTER HE Series pumps are engineered and pre- 
cision-built for economical service and long life. 
Designed for use with non-corrosive liquids with 
lubricating qualities. 


Write today for catalog containing illustrations, 
descriptions, typical performance curves, and pump 
data sheets, or contact us for special adaptations for 
your particular needs. 





WISCONSIN 


ESTABUSHED 
1909 
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MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS 


NEW POTENTIALS 


better products, they rely you 

the designers and engineers 
who have the ability to apply 
skill and experience with 
IMAGINATION — to dev: 
and bette f ities { 


Rea 





HAYDON 





If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, callin the 
nearby factory-trained HAYDON 
Field Engineer. He can help you find 
the right motors for precisely, 
dependably using time 
controlling time . . . metering time — 
for bettering performance and 
opening new horizons to product 
and process use. Clip and mail the 
coupon for his name . . . and for an 
informative catalog — today! 











g Motor 


HAYDON 


AT TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORP 























HEADQUARTERS FOR . : 
| HAYDON Manufacturing Company, Inc. ! 
T / M i N G 3135 ELM STREET, TORRINGTON, CONN. H 
FO Send me the name of the nearby HAYDON Field Engineer : 
7 Send me catalog, ‘Electric Timing Motors . 
' NAME ' 
*Trade Mark Reg ; POSITION H 
U. S. Patent Office COMPANY : 
* CO. ADDRESS ' 
— ee 7 
i i 








Our Readers Say continued 


at O through the web should lead to 
a still larger value of e, as the resultant 
web shear acts in opposite direction 
to the resultant of the shears in the 
semi-circular portion; the line of ac- 
tion of the net resultant lies therefore 
farther away from the center O. It 


can be shown that for t, = t, we 
should have e = 3R (4 + &)/ 
(4 + 3x) = 1.596R (instead of 


1.027R). It appears that the error 
here is due to a wrong expression for 
the moment of inertia. The latter 
should be identical with that of the 
closed section, as used in Section I of 
the paper. 

Finally, let a word be said in favor 
of adhering wherever possible to stand 
ard notations. Symbols such as zs for 
a shear stress have long since disap- 
peared from the literature and make 
reading somewhat awkward. Either c, 
as recommended in the A.S.M.EF. 
standards and used in many texts, o1 
f, (ANC-5) would have been prefer 
able. Also, in an analysis of thin 
walled section, there is a definite 
advantage, as is 
throughout the aircraft industry, in 
tc rather than 
shear stress. E. Kosxo 

Assistant Chief Stress Engineer 


A. V. Roe Canada Ltd. 


common practice 


using shear flow q 


Ed—Author Tabakman comments as 
follows: Mr. Kosco is under a miscon 
ception when he claims said Eq (4) 
was improper; The partial 
derivative of the strain energy ZS, was 


ipplied 
evaluated separately for sections of 
uniform thickness. The case of variable 
thickness is not considered. 

His observations with regard to the 
section with a cut at o have ment. 
Equally correct is the fact that the 
ratio 1.18R/2.236 = 0.528R and not 
0.582R. This is not a misprint, but a 
Freudian error on the part of the 
1uthor. 

Ihe assertion that the notations 
used are obsolete is, in the opinion of 
the author, a claim which has no basis 
in fact. This form of notation can be 
found in The Mathematics of Elas- 
ticity »Sy Love and in Southwell’s 
r'heory of Elasticity. Mr. Kosco will, 
no doubt, agree that both these works 
are often used for reference by engi 
neers engaged in stress analysis. 

The mathematical errors are re 
gretted and the author thanks Mr 


Kosco for bringing them to the at 
tention of readers 
roduct Engineering Novemb« 1954 














Product Engineering 


Lets Get Together 
FOR FAST AND 
ACCURATE CONVERSION 

OF YOUR IDEAS... 

















General’s design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants...the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 
cludes tool and die-making facilities, self- 


WABASH INDIANA 


November, 1954 





designed molding and extruding machinery, 
and a full-scale quality control safeguard at 
every phase of manufacture. 

Why not look into our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 


ther information fill out the coupon below. 


* From Plans to Products wm Plastics amd Rubben 


The General Tire & Rubber Company 
Industrial Products Division 
Wabash, Indiana 


[-] Complets products and services (Form 4252) 


[_] Have your representative contact us 


Nome__ Company 





[_] Vibration products (4240) [(] Moldings and Extrusions 















Cycles as 
thermostat 


Cuts out 
at over 
temperature 






Stays out until 
manually reset 


Combines temperature control with single pole 
switch. Current is automatically cut off and 
switch is locked in open position if tempera- 
ture at any dial setting, through any cause, 
exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. 
Switch remains open until closed by manual 
reset button. Design permits mounting control 
in any one of four positions. Standard size 
bulbs and capillary tube lengths give great 
flexibility to meet required heat ranges and 
installation needs. In direct or reverse acting 
models. Write for wane 


) Robertshaw Fultow 


CONTROLS COMPANY 
ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 





»s7"> 


d/ 4 











if this is your 






If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
attract key pe rsonnel to your 
plant, train employees, and perform 
any of the other communicative , 
functions vital to your business . . . 


this is your 





writers, editors, and illustration 


The McGraw-Hill TECHNICAL 

WRITING SERVICE has a staff 

of more than 150 highly-trained 
a 
specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Handbooks, 
Annual Re- 


and other specialized mate- 


Product Bulletins, 
Company Histories, 
ports, 
rial. Save money and time, Let our 
staff be your staff for Technical and 


Business publications, 


This service is available through ad agencies. 


Write « Phone 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St.. N. Y. 36, N.Y 
LOngacre 4-3000 
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Prime Windows 
and Doors 


Architectural and 
Decorative Shapes 


aw 0 ae ome is Wal 
3 ae ee Transportation 





and Screens 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL 


Combination Storms 





Something NEW has shaped up at WOLVERINE 





Here's BIG news for product design engineers. 
Wolverine has parlayed its Tubemanship 
ability into the manufacture of extruded 
aluminum shapes. 


And the results: brand new horizons for 
designing. 

Wolverine aluminum extrusions are light, yet 
strong. They can't rust, need not be painted. 
And most important, Wolverine can produce 
extruded aluminum shapes to your specifica- 
tions. After all, Wolverine has done it with 
tubing for years. 


There are plenty of other advantages to 
Wolverine extrusions, too. Just write—today 
—for complete details. Alloys? 1100 (2S), 
3003 (3S), and 6063 (63S). WOLVERINE 
TUBE, Division of Calumet & Hecla, Inc., 
1479 Central Avenue, Detroit 9, Michigan. 


Be SURE to specify Wolverine extruded 
aluminum shapes 


WOLVERINE TUBE 


DIV SION OF CALUMET &@ HECLA, INC. 


EXPORT DEPARTMENT. 13 EAST 40TH STREET. NEW YORK 16. N.Y 
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RACINE HYDRAULICS & MACHINERY,INC. RACINE, WISCONSIN 





FLEXIBLE and RIGID Fast § 


TRUSION 








Tool and Button Rods up to 2” diam. 

Tubing up to 41%” O.D. any wall thickness. 
Copolymer Sheeting 54” wide any thickness. 
Polyethylene Tubing & Sheeting, from 4% mil. up. 


Vinyl Tubing, Cord, special shapes. 


GERING PRODUCTS, INC. Kenilworth, N. J. 
EXTRUDED PRODUCTS DIVISION 














FACTORY 
PROVED 
MACHINE 
POWER 
CONTROL 


... for finer regulation of water, oil or gas 





First needle valve to combine all the characteristics called 





for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 


stem guide fused to body by new 
“Conoweld” process, eliminating 
faults of conventional two-piece 


ROCKFORD CLUTCHES 
and POWER TAKE.- 
OFFS—with constantly 





improved design—have 
controlled power trans- 
mission satisfactorily in 
many types of power 
driven machines during 
the past third of a century. 
Their smooth, reliable, 
trouble-free operation has 
coused them to be 





Send for This 
Handy Bulletin 
Shows typical [= 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications, 








. . F ish - 
ONE valves. Stem 416 stainless steel. Stem specified as original aoatie ohtes 
5 . equipemnt for hundreds , Ss 
PIECE threads fine pitch for strength and of different products. It Grenson and 
micrometer regulation. Body electro = a —#t! akon speci 
zinc plated. Sizes 4%" to 1", globe and tages that ROCKFORD 
P s CLUTCH | 

ME angle patterns. CLUTCH exclusive feo; ROCKFORD CLUTCH DIVISION 

| [oA] product. BORG-WARNER 
WU ~ | Ask for new Needle Valve Catalog 209 Catherine Street, Rockford, Iilinols 


MARSH INSTRUMENT CO. Soles offilicte of Jos. P. Marsh Corporction 
Dept. 39, Skokie, I. 


ROCKFORD CLUTCHES 
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How Burgess-Norton... 


redesign and production 













facilities cut costs and 


improve performance on 


| Stephens -Adamson 


conveyor pins = 


Stephens-Adamson Mfg. Company, of Aurora, 
lilinois, one of the world's largest producers 
of conveyors, has installations in every 
part of the country... moving chemicals 
food products, coal, ore, hundreds of 
different materials. Many of these 
conveyors are operating 24 hours 
a day, and keeping these con- 
veyors running without down-time 
is vitally important to the profit 


The link pins uséd in their hor- 
izontal, side-pull, Redler conveyors 
had presented a problem of wear, 
breakage, and resulting conveyor down- 
time on some installations. For a solution, 
Stephens-Adamson called on the engineer- 


picture of these many ing and manufacturing know-how of Burgess- 


industries. Norton. Here are the results: 























ORIGINAL PIN DESIGN 


wear and breakage on 
some installations 

The pin was formerly a cold-headed 
design with a seporate slip-over collar 
as a wear plate. The pin was not 
hardened and bearing areas varied in 
telerance because pins were not 
ground ofter heading. Counter sink for 
cold-headed pin required extra machin- 
ing time. 


BURGESS-NORTON REDESIGN 


better performance 
cost reduced 15% 

The pin is now made from two screw 
machined ports, copper-hydrogen 
brozed into a single unit. Heat treated 
after brazing for longer wear, ground 
for closer tolerances. Costs reduced 
10% to 15% in the various sizes de 
spite extra operations for improved 
performance. 


COMPLETE FACILITIES FROM DESIGN THROUGH PRODUCTION FOR BETTER PARTS AT LOWER COSTS 


Burgess-Norton manufacturing facilities and equip- 
ment are extremely diversified for the economical pro- 
duction of a wide range of precision parts, and include 
complete engineering, development, and metallurgy 


departments. This engineering service it, available to 
you without obligation. Send prints, specifications, or 
samples ... or, if you prefer, one of our sales engineers 
will call at your convenience. 


BuRGESS:"NoRTON Mere. Co. 


GENEVA, 
SERVING INDUSTRY 


ILLINOUS 
FOR OVER 
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Specialties, Inc. 





2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 











STAR PERFORMERS in transmitting power for a lot of 
leading mechanical devices, are Small Gears by GS. 
Through 38 years of mass-producing extremely accurate 
Gearing, more and more critical manufacturers have 
come to us for the consistent quality and service they 
need. They know, with certainty, that specifying “G.S.” 
assures smoother, quieter, more dependable perform- 
ance and longer life for their products. 


If you, too, want Gearing that gives Star performance 
. . however simple or intricate the application may be. . 
send the job to G.S.! Let our specialized staff work with 
you ..at the drawing board stage. Chances are they'll 
give you ideas and recommendations that will bring 
greater satisfaction to your customers . . more savings 


and profit to YOU! x 
GET 6.5. TECHNICAL DATA | /U@2 ! 


See where and how we mass-manufacture Small Gearing to 
uniformly fine tolerances. This attractively printed 8% x 11” 
6-page folder is punched for ring-binder use. You'll want to 
keep it handy for frequent reference. It contains 23 pictures of 
Small Gears, plant views, as well as Diametral and Circular 
Pitch Tables. Ask for your copy on company stationery, please! 
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Pre-drawn shapes, such as triangles and squeres, 
are naturals for carburetor needle valves. 








Hex-head bolts and fict-wire lock washers take 
adventage of the material savings of special 


roe 


Some of the special shapes now in production. 
Others can be doveloped to meet your needs. 





Special Wire Shapes 
CUT COSTS 


Impro ve Product Performance 


Alloy Special Wire Shapes eliminate costly machining time 
and cut metal waste. No need to start with round wire and 
then machine half of it away to get the shape you want. Alloy 
Metal Wire Division is ready to supply you with Stainless 
and Nickel Alloy wire in just about any special shape you may 
require. Some of the standard shapes available are shown here. 
We will be more than willing to work with you in the develop- 
ment of any other shape. 


Drawn Alloy Wire Shapes provide other advantages in addi- 
tion to reduced costs. Product quality and performance are also 
improved. The drawn wire insures uniformity of cross-section 
and a smooth, flaw-free surface. 


For more details on Alloy Special Wire Shapes or for infor- 
mation on Stainless, Nickel Alloy or Electrical Resistance Wire, 
Rod and Strip, drop us a line. We are happy to be of service 
to you. 


‘Quality Produchs since 4949" 


ALLOY METAL WIRE DIVISION 





Product Engineering — November, 1954 


H. K. PORTER COMPANY, INC. 
of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 














The Ultimate 
inde yale 


FOR... 

















| PRODUCT 
Bic] IDENTIFICATION 
| Any size or shape...in 


a variety of eye-catching 
colors with matte or shiny 
finish. Metal-Cals give 
prestige to product identi- 
fication. No holes to drill 
-no screws or rivets to 
mar the surface. 





OPERATIONAL 
| INSTRUCTIONS 


Weather tested from 
-100°F. to 300°F., govern- 
ment-approved Metai-Cals 
withstand extreme surface 
abrasion. Metal-Cals keep 
your instructions or dia- 
| grams like new forever 





DIAL 
CALIBRATIONS 


Metal-Cals Insure clarity 
in detailed reproduction 
ideal for the finest letter- 





ing or circuit detail for wir- 
ing diagrams...panel mark- 
ings omponent parts 


and finished assemblies. 


LS are the self adhe- 


sive, permanent nameplates of 
anodized aluminum. 


Metal (al 


smooth surface...may be die cut to 


adhere to any 


any shape. 


Metal [als are applied easily 


in seconds by anyone. 
|... Write for FREE SAMPLE | 
j TEST the advantages of METAL-CAL i 


Metal [al 


Manufactured by C & H Supply Co. 
415 East Beach Ave., Inglewood 3, Calif 


Nome 
Company 


Address 


ar ieegeanmmanc 

a) 

< 

N 
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® 
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*T.M. Reg. U.S. Pat. Off 
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You may well be one of a select group of men intently interested 
in developing tomorrow’s jet fighters... special reconnaisance 
aircraft ... jet bombers and transports. The Aircraft Division of 
Fairchild offers a genuine creative opportunity to such men. 


New concepts of flight for the jet era . . . as well as engineering 
advances on the world-renowned C-119 Flying Boxcar and soon-to- 
be-produced C-123 Assault Transport are coming from Fairchild, 
Diversified, stimulating assignments like these increase the inven: 
tive challenge to Fairchild’s team of qualified aerodynamicists. 

Gracious country living only minutes away from urban Balti- 
more or Washington ... paid pension plan ... an excellent salary 
with paid vacations ... ideal working conditions ... generous 
health, hospitalization and life insurance ... and the many other 
benefits of a progressive company add to the pleasure of working 
with Fairchild. 


You'll be investing wisely in a secure future if you take time 
today to write to Walter Tydon, Chief Engineer, outlining your 
qualifications. Your correspondence will be kept in strict con- 


fidence, of course. 


Fa 


AIRCHILD 
Aiwa Division 


HAGERSTOWN, MARYLAND 
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America’s keen interest in speed and simplification manifested 
itself as far back as the eighties when the time clock gained 
rapid acceptance. This desire for efficiency also explains 
KOVEN’s over 70 years of leadership as special parts fabri- 
cators to the equipment industry. KOVEN builds each unit to the 
exact requirements of a specific operation —faster and usually 
more economically than could be done in your own plant. See 
how our experience and skill can assure the cost-cutting effi- 
ciency you need for profitable production. Call or write for a 
consultation today —no obligation. 


Send for Brochure #550 and Bulletin #650. 


Our complete modern facilities include: Machine, welding, 
plate and sheet metal, galvanizing and painting shops. X-ray 
equipment insures quality control in every KOVEN Individu- 
alized Equipment Part. 


Plants: Jersey City, NJ 


_. 


L. O. KOVEN & BRO., INC. 
154-C Ogden Ave., Jersey City 7, N. J. 











.employ NOPAK Cylinders 
to Raise and Lower Rollers 


The David Gessner Company, Worcester, Mass., manufacturers 
of modern cloth finishing equipment, employs NOPAK Air Cylin- 
ders in its sizing machines to raise and lower heavy rollers, and, 
in some cases, to equalize roller pressures. The examples pictured 
may suggest how you, too, can use NOPAK Cylinders, controlled 
by NOPAK Operating Valves, to build accurate, simplified ma- 
chine movements into your plant equipment, or into machinery 


that you manufacture for resale. 


The NOPAK Application Manual shows you how NOPAK Valves 
and Cylinders are being used in all types of industry, in many 
types of machinery and equipment for pulling, pushing, lifting, 
lowering, clamping, positioning. If you haven't seen a copy, 
ask your NOPAK representative, or write. 


GALLAND-HENNING NOPAK DIVISION 


2762 SOUTH 31ST STREET ° MILWAUKEE 46, WISCONSIN 
Write for Bulletin SW-2 


Representatives in Principal Cities 


ALL MATERIALS + ALL PROCESSES 


Foray ae aoeaae | } . : 


Custom 
Molding 


SS SS SS 
} 


| —— = 
+ 
| 


HOo+ Her 






CONSOLIDATED 


MOLDED PRODUCTS CORPORATION 


SCRANTON 2, PENNA. 
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CLOTH-FINISHING MACHINES 








ALVES AND CYLIND 
DESIGNED for AIR and HYDRA 


DERS 
ULIC SERVICE 


A 7996-14-HA 
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VULCAN ELECTRIC CO | 


DANVERS G2) MASS 
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Engineers have long known that there 
are four principal causes of machine 
vibration: 1. bearings; 2. 
clutch; 4. 

is a fifth cause: v-belts. And, in many 
instances, v-belts alone are the major 
cause of vibration. 


motor; 3. 
sheaves. Often overlooked 


There’s a logical reason for this. 

Regular v-belts have spots of varying 
density due to their construction. Nor- 
mally, these spots are not apparent, yet 
they threw the belt out of balance when 
the drive is operating. As a result, 





vibration is created that can damage 
bearings, shafts and, most important, 
the finished work. 
This is not true of Veelos v-belts. 
Veelos is absolutely uniform through- 
out its entire length. Every link and 


Performance Proves 





20% to 90% 


LESS VIBRATION 


with Veelos-—the Balanced V-belt 






every stud is identical. The smooth, 
machine-cut sides and the lami- 
nated construction assure smooth, 
vibrationless power delivery. \ eelos 
is perfectly balanced. 


In case after case, installation of V eelos 
v-belts has reduced machine vibration 
20% to 9%. 

Proof that Veelos will reduce vibra- 
tion can easily be demonstrated with 
an electronic vibration analyser. This 
analyser measures amplitude of vibra- 
tion to as low as 2-millionths of an inch. 


Fifteen minutes of your time is all 
that is required to show you with the 
electronic analyser that Veelos creates 
less machine vibration. Drop us a line 
or clip the coupon for a demonstration. 


por-ccc ccc ror - 






Veelos is known as Veelink outside the United Stotes. 
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ADJUSTABLE TO ANY LENGTH 


Manheim Manufacturing & Belting Company 
610 Manbel St., Manheim, Pa. 


Yes, | would like a demonstration. Have your 
representative call me for a convenient time. 


Name 
Company 


Address 


* ADAPTABLE TO ANY DRIVE 


w 
or 
w 















| MEW! 


“LO-TEMP” 


—65° without lubricant 


























by Clewitone 


Providing the highest physical characteristics 
presently attainable in powdered metal parts, 
KEYSTONE high density alloy steel products pro- 
vide a long-sought link between conventional 
powdered metal compacts and solid materials. 
For the derails on this remarkable KEYSTONE 
development, and how you can get meu’ strength 
and toughness in parts produced with typical 
powdered meta: speed and economy, write— 


outlining your specific product 


maintenance is low. Many services 


1g” to 1” pipe or tube. Request 


PLUG Bee GLOBE NEEDLE 3 


REPUBLIC 


SELECTOR 


VALVES 


LO-TOR@ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple 


fuel, hydraulic oil, petroleum, water, 
Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 4g” to 1”. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the need for lubricant. Easy 
non seizing. —65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
Bulletin 


Air, and gas 


NEW! 


“LO-TORQ” 


6000 psi service 









business? 





Want 


more 
screw 
machine 


See pages 108-109 
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VAL ie 


of CSlreds” 


HEIM Za«céaé ROD ENDS are used on 
the Micro-Slide feed for punch presses 
and eyelet machines. 











Micro-Slide is described by Nadel Mfg. 

























Co. as a most accurate power press feed. 





It will pull heavy reels accurately and has - 
a capacity of .040—.160 thickness, 2° wide, 
14,” feed. Heim Rod Ends are used at the point 


of stress and are found equal to the task. 


HEIM ROD ENDS 


for dependable, trouble-free performance 


They reduce friction and lost motion in mechanical 
linkages; they correct misalignment of shaft or stud 
in every direction; their ease of assembly con- 


tributes to lower costs; and they carry heavier loads. 




















Have you reviewed your 
own plans recently? | 
— with an eye THE 
toward economizing? te - rod 
You will find the new H E I M sembled rod 
Heim catalog useful — — Ps 
or perhaps you would COMPAN Y tion groove 
like to have a sample —_— . 
of this revolutionary FATIRFIEL D serts around 
bearing principle. CONNECTICUT _ 
Please write. 
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precis 


there’s no end 

to the variety 

of products 
improved by 
Perkins 

custom -cut 

: Gears! 





386 





instruments — 











Perkins is a gear engineering organization 
with a 35 years’ tradition of New England 
craftsmanship as background. As one of the 
country’s largest producers of gears to cus- 
tomers specifications, Perkins will meet your 
specific requirements for gears —regardless of 
size, type, material or quantity desired, and 
at competitive prices. You furnish the specifi- 
cations, we'll produce the gears. 


PERKINS MAKES in all materials, metallic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms 


NOTE: The PERKINS PRECISION SPRING COILER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors and long set-up time. 
It is a complete self-sufficient machine and enables 
you to make the spring you want when you want it 
— in seconds. The coiler produces any type cf spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 3/32” to 12” and 
larger. Size of the compact coiler is only 7% x 16”. 
A POWER MOD.:L mounted on a welc'ed steel console 
cabinet base is also available. Full information on 
request. 


Perkins Machine 
& Gear Company 


WEST SPRINGFIELD, MASS. 
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ADVANCE puiids 


em for heavy loads 
and long service! 


Cramped quarters don’t cramp the 
style of ADVANCE midgets and mini- 
atures. You can use them on hoads up to 
5 amperes continuously...and at three 
times their rating intermittently — with 
complete safety. They'll resist shock 
and vibration...stand up under tem- 
perature extremes. Youll find them 
readily adaptable to any mounting 
need...any type of duty. Here are a 
few examples: 


“TINY MITE” 
MM & MP SERIES 


This ultra-small d-c relay 
occupies less than 4 cu. in. 
mounting space! It’s stable 
under vibration and shock 
..-plated to prevent corro- 
sion. Operate time is 5 milli- 
seconds. Contact rating: .5 
amp. or 1 amp. 


MINIATURE 
TELEPHONE TYPE 
TQ SERIES 


Only .94 cu. inches in size, 
yet this relay carries 5-amp. 
loads in any combination 
up to 4 PDT. Mechanically 
secured throughout, it’s 
extremely efficient. No gas- 
sing or bubbling. Withstands 
10G vibration. Temperature 
range: —55° to +125° C. 


Hyrmetic enclosures on these types are im- 
pervious to varying climatic conditions... are 
sealed and carefully checked against leakage. 


Write for literature on any of the above 
series, or the complete ADVANCE line 


ADVANCE ELECTRIC 
SS: AND RELAY CO. 


2435-C NORTH NAOMI STREET 
BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of 
U.S. and Canada 
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Users applaud performance of 






Rockwood Ball Valves 











Four exclusive features h i 
xclusiv s help give 
Rockwood Ball Valves their trouble-free 
efficiency: 
Full Round Flow—assures fast operation 
less friction loss. , 
Quick Opening and Closing 
only 14 turn, even under full pressure. and listed by 


) 
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@ “Operated 350,000 times with no mainten- 
ance.” 


e “The quick turn on and off action and leak- 
proof service of Rockwood Ball Valves enables 
our furnace operator to properly control 
process that helps increase furnace capacity.” 


@ “Only valves to stay in service over a year.” 


@ “Rockwood Ball Valves operate easier and 
do not bind or stick when opened or closed. 
Because of their trouble-free service, we have 
greatly increased our production.” 


e “Definitely superior to any other.” 


e “Unfiltered river water flows through Rock- 


wood Ball Valves in our plant and, under this 
severe condition, the valves have lasted 4 limes 


longer than any other make of valve. 
e ‘Safest for handling inflammable gases.” 


© ‘Rockwood Ball Valves are operated 40 
times a day, handling a mixture of clay and 
water. Each valve has performed better, 
operated easier and lasted longer than any 
other valve we ever used.” 


e@ “Real production boosters and cost cutters 
and they need absolutely no maintenance!” 


says propane plant supervisor. 


e “Until we used Rockwood Ball Valves we 
were replacing or repairing our old valves at 
least once a week. Rockwood valves have 
operated 500 times a day without maintenance 
for over a year.” 


@ “Rockwood Ball Valves help keep our syrup 
processing tanks in operation by giving longer 
and better trouble-free service. Floors are kept 
clean, too, because valves close tight and pre- 
vent syrup from dripping.” 


© “Out-wear and out-perform all other makes 
of valves used previously on these installations.” 





closed position. 


valve needs 






FULL, R 
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Longer Wear -Resistance 
bronze ball stands up under abrasion 
pitting and scratching 


leakproof valve 


Valves come in all pipe sizes. Tested ' 
Underwriters’ Labora- 


ROCKWOOD BALL VALVES 


chrome-plated tories, Inc 


Send coupon for « 
information 


stays leakproof in 


611 Harlow Street 
' Worcester 5, Mass . 


Rockwood Full-Flow Ball 


Name 


FLOW = 








ROCKWOOD SPRINKLER COMPANY 


Send me illustrated folder \ 


@ Since 1926 @ in the application, 
design and mfg. pumps—separators 
—hydraulic accessories. 


ELECTRO SWITCH 
CATALOG tigen 
TRANSMISSION 


What's 


your 
problem? 


\/ higher pumping 
speeds? 
\/ tolerance of 


particle-laden 
liquids? 


\/ peak suction for 
primary pumps? 





A CATALOG OF 


Low-cost 


ROTARY MULTIPOLE SWITCHES for INSTRUMENT, 
TRANSFER, and SELECTOR SERVICE. 


ESCO instrument switches permit control of complex circuits with 
a single compact switch instead of separate switches. 


the Kraissl-50 
Roller Pump 


is unmatched for depend- 


This catalog covers ESCO Type IP snap-acting switches, 
with up to four selector positions, handling 10 amperes at 
120 volts a-c, 5 amperes at 240 volts a-c, 3 amperes at 450 
volts a-c or 5 amperes at 125 volts d-c, 3 amperes at 250 ‘ able performance on 
volts d-c. ; every one of those 
counts. 


The catalog also lists ESCO IR detent-action switches : 
with up to eight selector positions, handling 10 amperes at 125 a Bulletin A-1330 has full 
pe data . . . write for it. The 

nie a. ; erec : 9 
volts a-c or 5 amperes at 125 volts d-c. cues deien dais 
handles particles that would 


The basic structure of ESCO rotary switches provides for extreme 
flexibility in design. Tell us your circuit arrangements and the sequences 
you need, and we will recommend the correct switch for your use. 


Write TODAY for your copy of this new catalog. 


(AS, ELECTRO SWITCH 
wy) j | eee 


Weyn th 8&2 Ma 


jam more tightly - fitted 
mechanisms — reduce cavi- 
tation, allowing higher speed 
operation* — develops high 
suction characteristics. 


© Roller mechanisms permit 
higher speeds with any oil 
than most displacement 
designs. 


immerse 


| 289 Williams Ave., Hackensack 
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) Need close-tolerance parts . . . 
in great quantity. . . at low cost ? 


Make them of powder metal! Many close tolerance parts, including counter 
re-set pawls for business machines, are made in one operation by powder 
estedl dim, ends Gun eon metallurgy at the National Cash Register plant in Dayton, Ohio. Variation 


der metal at National Cash from specification on the pawls in some dimensions as close as + .002 
Register Company. Encircled 


A group of parts, shown in 


inches — is less in powdered metal than in pieces formerly stamped, 


is the business machine 


counter re-set paw! which is shaved and tumbled. Milling operations are eliminated . production 
described in the accompany 


aay increased . . . materials saved by eliminating strip scrap 


Powder metal production is fast . . . wastes no materials, makes pieces 
which are impossible or too costly by the usual metal-working methods 
mechanical strength is comparable with that of machined parts 


Powder metal parts can be “tailored” for tensile strength, hardness, 
ductility, corrosion resistance, self-lubrication, controlled porosity, or 
a combination of these factors. Parts with irregular contours o1 
complex profiles, or those imposing severe cutting-waste in their 
machining, are made in powder metal at savings of 50° to 80° 


Stokes has been building a wide variety of powder metal presses 
for over 30 years . . . in capacities to apply from 2'% tons to 100 
tons pressure. Whatever your requirements, Stokes has the 
press and engineering “know-how” to help you produce the best 
part possible with minimum labor and maximum saving 


Send for the free brochure “Powder Metallurgy Today”; send parts, 
or blueprints of parts, to the Stokes Advisory Service 


for study and cost analysis. 


F. J. STOKES 
MACHINE COMPANY, 
PHILADELPHIA 20, PA. 


STOKES MAKES: High Vacuum Equipment, Vacuum: Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutica 
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Sales and Engineering Offices: 14300 Tireman Ave. 


PIONEER 


Impeller Pumps 


ROLLWAY 


Positive Displacement 








PUMPS 





For Coolants, 


Lubricants and 





Abrasive Liquids 


0 to 174 gpm 


Something More Than 
Quality and Performance 


Rugged dependability and factory-tested performance are 
only a part of the story behind Pioneer and Rollway pumps. 


For 23 years Pioneer has specialized in the design and manu- 
facture of impeller and positive displacement type pumps. This 
experience led to the development of a complete pump line 
of over 400 models. The model shown above is one of a 
complete line of flange-mounted and submergible type pumps 
which provides strict conformity to J. |. C. standards. 


Pioneer pumps offer manufacturers many important advan- 
tages, such as the savings effected through the selection of 
standard pumps to meet custom requirements. Another impor- 
tant consideration in selecting Pioneer pumps is the unusual 
opportunity for standardization and interchangeability. 








Pioneer application engineers will 
welcome the opportunity to discuss 
your pump requirements with you. 


Send Today for this FREE Catalog. 


PIONEER PUMP. DIVISION 


; 


Manufacturing Plant: Paris, Kentucky 


r 


DETROIT HARVESTER COMPANY 


Detroit 28, Michigan 





Ler —_—___—} 











Want more 
screw machine 
business? 


See pages 108-109 





f IT TARES 
> Two 








hu) 
B44 528" % 
DISPLAY ADVERTISING 
© Arouses Interest © (Creates Preference 
DIRECT MAIL 
© Gets Personal Attention © Triggers Action 


After your prospect hos been convinced by 
Display Advertising, he still must oct. A 
personclized mailing piece, is a power 
ful action-getter. Send for ovr industrial 
Direct Mail Catalogue, 150 lists avoilable. 


rants 








mae 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 












Direct Mail Division, 
McGrow-Hill Publishing Co.. Inc. 
330 West 42 St., N. Y. 36, N. Y. 
Please forword my free copy of the McGrow 
Hill “industrial Direct Mail Cotologve.”” 


Nome 





Compony 





Address 
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(— Portable Electric and Inc. \_ 












Product: . , 
Problem: ‘ wees, with Pater + gh che 
mote e 
£ withstand heavy 


j the goff"’ on this . Of the first 1,000 
® ; i cccedeaks men toe ante 


Solution: _AMPCO 
—_—— 
Results: : 











Eliminates gear failures; gives portable 
saw long, dependable life under 
severe operating conditions. 


\ \ 7 HETHER used for a small gear, as illustrated, 


or for a 6-ton turbine runner, Ampco Metal's 
toughness and unusual wear-resistance results in 
longer life, greater stamina and top dependability. 
And Ampco Metal has other properties that pay 
off in severe service applications. It has high com- 
pressive strength — doesn’t squash out. It resists 
abrasion, corrosion, cavitation-erosion. It gives you 
high impact and fatigue values and excellent bear- 
ing qualities. That's why Ampco Metal is ideally 
suited for the tough jobs — why it makes good 
where other metals fail. 


Get Ampco Metal in almost any form you need 
— sand and centrifugal castings, bars, forgings, 
sheet, plate. You can also get tubes, extruded 
shapes, arc-welding electrodes, and welding wire. 

Give both your product and production equip- 
ment longer life, extra stamina, greater freedom 
from trouble and breakdown by using Ampco Met- 
al. Your nearest Ampco field engineer is glad to 
give you expert help on any problem. Call him or 
write us to find out where Ampco Metal can serve 
you best. *Reg. U. 5. Pot. Off 


SSS SSS SSS SSSSSSSSSSSSSSSSSSSSSeeeeen eee aeaeaa ny 











Clip this coupon to a postcard and maii today. 


_ Ampco Metal, Inc. 


AMPCO METAL, INC., Dept. PE-11, Milwauvke. 46, Wisconsin 


Send me your free Ampco Metal literature giving descriptions 
and general applications of Ampco Metal 











PS inl 
i), ?ttrtrttststseh6§seskeseseskehskhskhthtftf 


MILWAUKEE 46, WISCONSIN . — —_ 
West Coast aa = Company 
‘ <a Fae aa CALIFORNIA Address 
4 oar Let Ampco } prove ifs _metet— a SED eee (......) State oo 
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HOW CHACE THERMOSTATIC BIMETAL 
ao. oe ACTUATES THE 


17 ~LAM-GTAT 


FAN CONTROL © 










Product of Cam. Stat, Inc. | 
Div. of Paul Henry Co | 
Los Angeles. Califorma J 


The Cam-Stat Furnace Fan Control is an adjustable thermal control 
mechanism incorporating a movable lever to permit field setting of 
blower turn-off temperature. With the Cam-Stat Fan Control, greater 
flexibility of application is possible since controls are supplied as 
individual units—the furnace manufacturer can mount it in the most 
advantageous position for efficient performance and supply his 


own conduit housings for greater savings. 


The fan control is mounted on the furnace so that the Chace 
Thermostatic Bimetal is exposed to representative air temperatures. 
The blower turn-off setting can be varied from 80 to 120 degrees F 
by moving the adjusting lever. As the air temperature in the furnace 
increases, bimetal (A) bends, throwing a positive action snap switch 
(B) to the closed circuit position. As the temperature decreases to 


the control setting, bimetal opens switch, stopping fan. 


Chace furnishes thermostatic bimetal in 29 types, in strip, 
coil or in complete elements fabricated and assembled to your 
specifications. Before development of your new controlling, 
indicating or protecting device, read our booklet, ‘Successful 
Applications of Chace Thermostatic Bimetal,"’ containing 
valuable engineering data. Write for your free copy today. 


W. M. CHACE Co. 


1607 BEARD AVE., DETROIT 9, MICH. 


° 
with 
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your EXACT | type 
BRUSH HOLDER 
We design them 


@ INDUSTRIAL MOTORS 
@ CRANE MOTORS 

@ HOIST MOTORS 

@ MILL MOTORS 

@ MINE MOTORS 

@ CONTROLLERS 

@ ROTARY CONVERTERS AC-DC 
@ RAILWAY MOTORS 





TYPE 
PB-3048 


When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 


TYPE PB-3048, industrial, shown is one 
of many designed and produced for spe- 
cific applications. . . . The ‘something 
special’ in BRUSH HOLDERS is pro- 
duced by the specialist. Askk FLOWER 


WRITE FOR CATALOG 4P 


—AFLOWER\ 25° 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Phile, 23, Penna. 
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vgn EI Ha Ry Fa Dt one 
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New speedster that 
can “crawl” without “stall” 


Product 


I 


ngimecerng 


Powered by a dependable Lycoming engine, 
this executive plane cruises above 150 mph 
—yet lands at 30 mph. 


Now vou can fly at 30 mph—with no danger of spin 


or stall. Take off and land in the “backyard’ space 
of only 75 yards. And fly completely relaxed in the 
knowledge that your powel plant is a ce pend ible 


air-cooled engine from Lycoming 


It is small wonder that the Helio Aircraft Corporation 


t 
expects its advanced design plane to open up a new 


era in private flying. 


Naturally, we are proud that once again Lycoming 
contributes to aviation progress. Perhaps we can 


also help meet your nee d tor ai cooled power 


Whatever your problem... if it can be solved by 


the assistance of any of the services listed with 


our signature... look to Lycoming 


FOR RESEARCH + FOR PRECISION PRODUCTION 


Lycoming 


LoOoK To 


DIVISION OF qvCo STRATFORD, CONN 
{I-~ / Manufacturing plants in Stratford, Conn., and 


November, 1954 





- 


High-angle climb immediately after 
fl haracteristi f the 


Send for Free Booklet! “Tne Lycomin« 
STORY } ll tra j 


ming 1 


Williamsport, Pa 





FOR THE 


Here’s the Helper Your Big | 


Reproduction Machine Needs! tough 
| jobs... 





Specification Sheets, Check Prints 
and Engineering Changes Reproduced 
When You Want Them! 


CARAVAN AXLES 


top them all! 


Built for action . . 


Here’s the compact, low-priced ma- 
chine you've been looking for to 
speed up reproduction work in your 
Put it in your central 
reproduction department or right 


company . 


in the department where the origi- 
nals are made or filed. Either way 
it will save you time, money, and 
inconvenience when you need 
prints of smaller size originals. 
he new Copyflex Model 100 has 
an 11-inch printing width. It oper- 
ates up to 12 feet per minute and 
reproduces up to 300 copies in one 





(BRUNING ) 





Copyflex 


Copies anything drawn, printed, 
written, or typed on ordinary 
translucent paper —in seconds. 


short hour at a cost of less than 
2c each. 
Like all Bruning Copyflex ma- 


the Model 100 is 


quiet and odorless. No ammonia or 


chines, clean, 
ozone vapors. No installation prob- 


lems. It is so compact you can 
locate it anywhere and anyone can 
operate it. 

Find out for yourself how this 
versatile, wonderfully 
Model 100 can help you save time 
and cut costs on smaller-size repro- 


duction work. Mail coupon today! 


convenient 


Charles Bruning Company, Inc. 

4700 Montrose Ave., Chicago41,Ill., Dept.614 
Please send me more information about the 
Bruning Copyflex Model 100. 


Name ee 





Company 





Address 





. not coddling .. . 
CARAVAN axles are job engineered 
for endurance, safety and long life. 
Your product is kept on the go at 
lower cost when it is mounted on a 
CARAVAN Axle. Built to with- 
stand maximum stress and strain, 
these axles excel at load stability 
over rough and difficult terrain. All 
units in this line feature a massive 
heavy-duty steering arm, extra- 
heavy center-arm stop block, heavy- 
duty steering knuckle and precision 
ground spindles. All these outstand- 
ing features are yours at the most 
economical price when you specify 
CARAVAN Axles. 


oni Write today for Bulletin 53 


/ THE 
UNITED 


MANUFACTURING CO. 


CHARLES BRUNING COMPANY, INC. - 4700 MONTROSE AVE. - CHICAGO 41, ILL. 1121 W. Interstate St. Bedford, Ohio 
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xtruded to finished dimensions! 


Mullins Koldflo can mass produce steel parts like these with close 
tolerances... smooth surfaces ...at lower cost 


HESE One-piece parts are cold- 
Zeca to precision dimen- 
sions, with no machining, grind- 
ing, or honing required. Thus, in 
volume quantities, the Mullins 
Koldflo* process can produce at 


far lower cost than other methods. 


Mullins Koldflo permits you to 
design intricate cylindrical parts the 
way you want them. Design features 
such as shoulders, recesses, studs, 
etc., can usually be provided easily. 
“Trade Mark 


Let us quote on your parts... 

simply give us design details and 

specifications, and your quantity 

requirements, 

Write or call the nearest Mullins SPECIFICATIONS OF TYPICAL KOLDFLO EXTRUSION 
Tractor power steering cylinder, length 16¥¢ in 


Diameter 2.813 in., held to 000 002 in 
Surface finish 60 microinches or better 


OME 


DiviSton 


office for engineering information. 
For copy of new booklet 
“How would you tool-up 
to make an egg?”, write 
Koldflo Division, Mullins 
Manufacturing Corporation, 
Salem, Ohio. 

MULLINS MANUFACTURING 

CORPORATION 


DISTRICT SALES ENGINEERING OFFICES 


New York Detroit Chicago 
500 Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenue 
Phene Pennsylvania 6-2773 Phone — Diamond 1-1490 Phone — Harrison 7-3725 
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Phone — Edgewood 7-8771 





Got A Small (33) 

“Black Box” What wai 
Crammed full Ml could do 
of Electronic shel 
Equipment? 


— 


(35 2 " 
You hear older men saying, 


“Make it heavy! People 
think weight means 
strength.” 

[ Well... you can’t kid the 


moderns. 


This new version | ~._ as \ 
of the popular i . q ; (9) Magnesium is 50% lighter 


| te 99 < than aluminum. Anything 
Mo e M aia that’s lifted, pushed, or 
aenmenee motivated - by - power sells 


A C R oO =, > | better and performs better 


when it’s made of Magne- 


“Snap-Action” _ sium. 


Switch ' /)\\ Do you have 
\\ an idea-in- 


FURS RIGHT INTO THE PICTURE =~ Magnesium? 


Unsurpassed in all these ways... 777 «BAP engianors have helped 


a lot of Magnesium-ideas to 
success. B&P has complete 
facilities for Magnesium 


e FUNGUS PROOF O ' fabrication and assembly. 


Phone or write your inquiry 
VIBRATION RESISTANT )} to B&P. There’s no obliga- 
T | tion. Between us, maybe we 
LOW CONTACT RESISTANCE can develop a “natural.” 
TEMPERATURE RANGE +165° F. to -90° F. eee 
DIMENSIONALLY STABLE AT ABOVE TEMPERATURES ie al 
® WIDE RANGE OF OPERATING FORCES i. 


e CLOSE MOVEMENT DIFFERENTIALS ie --— | 


@ REPEATABILITY 


The type ““M” is only one of several thousand Acro-Mu snap 
action switch specifications. Write today for full information . . ; 
or ask for free field engineering counsel on your switch problems. 
A new, complete catalog will be sent upon request. 


A new folder on MAGNE- 
SIUM PLATE AND 
SHEET will be forwarded 
on request. 


. 7 + . 3 | 44) ——~ fC on 
“The Biggest Line of Little Switches’ _ BON ; 
—-? eee Pl Us / 


LIGHTNESS 


ACRO SWITCH > 
CRO DIVISION BROOKS and 
PERKINS Inc. 
MANUFACT Mies, Moanesivm Pobre 


COLUMBUS 16, OHIO 


: Rolled Magnesium Plate and Sheet 
Plants at Columbus and Hillsboro, Ohio 1956 W. Fort St. * Detroit 16 


REPRESENTATIVES IN ALL PRINCIPAL CITIES TAshmoo 5-5900 
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WHATEVER YOU NEED... 
WHEN YOU NEED THEM! 


Garrett carries millions of standard and special washers in stock 
ready for immediate shipment. Garrett engineers are ready to aid 
you in solving any problem you may have involving the application 
of washers. 

Each and every Garrett Washer is precision made of the finest 
quality metal. Whatever the size or specification every washer is 
held to the most exacting tolerances . . . everyone must meet our 
rigid ‘‘quality control’ standards. 

Garrett Washers are made of carbon steel, spring steel, stainless 
steel, brass, bronze, monel metal, aluminum, Alclad and copper. 
Can be plated with zinc, cadmium, nickel, brass, chrome .. . or 
parkerized. 

For everything in washers YOU CAN’T BEAT GARRETT! Write 
for the new descriptive folder for identifying and specifying all 
types of washers. 


Sonnee K. GARRETT pena INC., PHILA. 34, PA. 





MANUFACTURERS OF THE WORLD’S MOST COMPLETE LINE OF WASHERS 





For Speedy... Economical Assembly 


SPECIFY 


MED ILAUND 
Welding Nuts 






Ideal for Hard-To-Get-At Places 
...Will Not Work Loose or Rattle! 


Whether you're designing a product or 
building it, the Midland Welding Nut 
is the answer to the problem of accurately 
and securely fastening metal parts into a 
main assembly . . . speedily, economically. 


It is welded to the parts so that a bolt 
can be turned into it without the need 
for any device to hold it and keep it from 
turning. 


This frequently means that one man 
can do the work of two, for with an 
ordinary bolt and nut one man usyally 
has to hold the nut in place while a 
second man turns the bolt into it. 


Midland Welding Nuts are perfect, 
too, for those hard-to-get-at places in 
assembly operations. Welded in advance 
to those inside spots where it is difficult 
—or impossible—for hands or tools to 
reach, Midland Welding Nuts hold fast 
while bolts are turned into them. 


Write or phone for com- 


plete information today! ENGINE MOUNT 


‘ 


The MIDLAND STEEL PRODUCTS COMPANY 
6660 Mt. Elliott Avenue ° Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N.Y. 


Manufacturers of 


AIR AND VACUUM 
POWER BRAKES 


AUTOMOBILE AND 
TRUCK FRAMES 


AIR AND ELECTRO-PNEUMATIC 
DOOR CONTROLS 
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The FIRST none GF 


‘Offers over — 
15,000 TYPES, SIZES 
and RATINGS of 
ELECTRIC HEATERS 





®FAST e@EFFICIENT 
°® ECONOMICAL 
®EASY TO INSTALL 


Regardless of your heating prob- 
lems, there are Chromalox Electric 
Heaters that give you the heat you 
want when you want it. Compact 
Chromalox Units provide depend- 
able, around the clock service; they 
ore easily installed in existing or 
new equipment. Operating temper- 
atures can be quickly regulated 
manually or thermostatically to fit 
the work requirements in your plant. 


J 


EDWIN L. WIEGAND CO., Industrial Division 
7535 THOMAS BLVD. PITTSBURGH 8, PA. 
Send me the illustrated booklet “101 


Ways lo Apply Electric Heat.” 1B-19A 














| 














ELECTRIC WEATING AT ITS BEST’ 
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JOHNSON 
BRONZE 
NOW PRODUCES 


POWDERED 
IRON 


fe newest development in powder 
metallurgy makes available machine 
parts from powdered irons, as companions 
to the famous bronze Ledaloy! bearings and 
bushings. There has been a demand for this 
material, particularly where low price 1s a 
determining factor, and where ferrous 
material has known advantages 


Component parts of powdered iron are 


pressed to exact shape, sintered and srtu 
rated with oil and, in quantities of a size, 
offer a great saving over their machined 
counterparts. They can be made in a wide 
selection of regular and complex shapes, 
usually ready for installation without 
machining or finishing 

Physical properties of Johnson powdered 
iron parts can be varied by control of den 
sity and use of iron powder of different 
compositions. While these physical proper 
ties of powdered iron are somewhat lower 
than conventional materials for such parts 
they :compare favorably with cast iron 
You may have certain parts that are adapted 
to powdered iron. Write or phone for further 
information. 


JOHNSON BRONZE COMPANY 
508 South Mill Street, New Castle. Pa 
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SPECIALS 


may 


match 
the 


prices 


of 
STANDARDS 


If ordered in fair quantities, recessed 
hex head screws cost no more than 
standard machine screws, and actually 
much less than trimmed hex head 
screws. 

The saving results from elimination 
of one production operation, without 
loss of mechanical values. The differ- 
ence is in appearance. And even that 
may be in favor of the recessed head. 

To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications. 

Get our prices and deliveries on 
your requirements. In fact write us 
about special upset, and rolled thread 
products of any kind. The cost may be 


lower than you think. 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. 


OUR CATALOG 


400 








FIELD 
ENGINEER 


Kaiser Aluminum & Chemical Sales, Inc. 
has responsible field engineering openings. 
Must have technical knowledge of nonfer- 
rous products including forming, joining, 
finishing, etc., gained through experience 
as application engineer. Interest in sales, 
ability to advise salesmen, contact cus- 
tomer accounts and prospects on technical 
problems essential. Salary open. Please 
submit personal resume including age, 
present and required salary, to 


P-4273, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 














IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business .. . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff, be your staff for Technical and 
Business publications. 

This service is available through ad agencies 


Write e Phone ———___ 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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: SIZE-FOR-SIZE 


New High-Contrast Projection Papers 


for sharper enlarged, reduced or same-size copies 


Peerless has two new Projection Papers: 


(1) COATED WITH NEOFLOW EMULSION, an ortho- 
chromatic projection-speed emulsion of high contrast 
and density, suitable for use in all types of standard 
photocopy and process cameras. This emulsion makes 
excellent “‘blow-back”’ enlargements from difficult 
microfilm copies. It is also ideal for use in the Peerless 
Neoflow reducing camera. The new emulsion is fully 
developed in two minutes in conventional developers of 
the metol-hydroquinone-carbonate type. Handled under 
Series 1 safelights (red) or the equivalent. 


Available on a wide variety of base stocks: standard 
weight 005 document stock; lightweight 003 extra-thin 
translucent pure rag stock; transparentized pure rag 
tracing vellum, specially designed for use as an inter- 
mediate on blueprint and diazo machines; and single- 
weight glossy card, a 135-gram stock with glossy baryta 
coating, for making file-size prints of engineering 
drawings or other documents for master record and 
security files. Furnished either in cut sheets or in rolls 


spooled for standard photocopy cameras. 


PEERLESS PHOTO PRODUCTS, 
Shoreham, L. 1., New York 

I am interested in testing your Pro 
for copying 
ask your neal 
Peerle Pro 


NAMI 
COMPANY 


ADDRESS 


Product Engineering 


(2) COATED WITH PROJECTION B EMULSION, 

blue-sensitive emulsion of one-half the speed of the 
Neoflow projection-speed emulsion. This is safely han 
dled under Series OA safelights 
It is fully developed in two minutes in conventio1 


light vellow-greer 
developers 

It is available on two base stocks: tracing vell 
and Peerless Reproduction Cloth, in either cut sheet 
rolls. On both of these bases, Projection B emu 
gives copies which make clear, sharp reproduct 
blueprinting or the diazo procs 


VERY HIGH IMAGE DENSITY — The high 
tent of these two Peerless emulsions gives 
deep rich blacks and good clean whites in 
trast. Even very fine pen ne are copied 
clearly; letters and numera 
or blurring 

Your Peerless dist 
samples ¢ 
sion or Projection B En 


sted. Call your dist 


Peerless Pape 


PEERLESS 
oe 


PROJECTION 
PAPERS 








$700 saved... 


more efficiency gained 











Time and Money Savers 
for your Assembly Line! 





SECURE FASTENING 
for your Parts! 


PALNUT Lock Nuts cost 

less than plain nuts—lock 

as they tighten — eliminate | 
lockwashers—speed up as- 

sembly — save space and 

weight — may be re-used. 

Especially adapted to easy, 

fast power driver assembly 

of mass-produced items 

Check all your light duty 
nut-and-screw assemblies 

against the speed, savings 

and security of PALNUT 


PALN UT Lock Nuts. Send details of 
application for free samples 
RADE MARK and complete information. 


for quick, secure fastening at low cost 


The PALNUT Compony 
65 Cordier St., Irvington 11, N. J. 





courtesy 


IOWA 





at 


That's the experience of the IOWA MFG. 
CO., manufacturers of this super-tandem 
crushing plant which employs a 1%" STOW 
power drive shaft, operating at 800 RPM. 
A centrifugal clutch relieves sudden starting 
loads. Use of the flexible shaft as shown per- 
mits a swing of up to 90 degrees either side 
of the center line. 


This is another fine example proving the 
efficiency, the practicability of STOW 
flexible shafting. 


Why not consult with STOW engineers on 
your next power transmission problem. You'll 
find that Stow flexible shafting can really 
do a job for you! 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made 


’ 








— Write today for this free 


bulletin 525 and Torque 
Calculator, containing 
complete data on STOW 
flexible shafting. No 
f obligation, of course. 






MANUFACTURING CO. 
426 Stere Se 
BINGHAMTON, &. Y, 





402 Product Engineering — November, 1954 








relelagel-jiels 


rusting 


(fede: lieisl-—) 


alto lemmal-t- 1 
stains 








lele-t-jlele! 
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PORCELAIN ENAMEL 


for Consumer and 


Give your products this complete protection, 
and you make them more salable! Customers 
want attractive appearance and long service 
life in the products they buy—and with 
Porcelain Enamel, you can give your products 
these advantages in unequalled degree. No 
other protective surface matches Porcelain 
Enamel’s colorful beauty and resistance to 
corrosion, abrasion, impact, ageing, weathering 


§ 


PORCELAIN ERAWEL 


PORCELAIN ENAMEL INSTITUTE, INC. 
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Industrial Products 


and high temperatures. This steel-strong, non- 
corrosive, completely inorganic material makes 
such products most desirable! 

To help you check the possibilities of using 
Porcelain Enamel for your products, we have 
prepared an Enginecring Handbook containing 
up-to-date design data. We’ll be glad to send 
you a copy for reference and review. 








PORCELAIN ENAMEL INSTITUTE, INC 
1346 Connecticut Ave., N. W., Washington 6, D. C. 
Please send a copy of the PORCELAIN ENAMEL DESIGN MANUAL to 


Nome 
Company 
Address 
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“HOW MEYERCORD SERVES INDUSTRY” No. 1 of a Series 


\® 
MEYERCORD 


Nanirlale VECALS 
Help You DESIGN 
Your Product 


Here’s a way to shave production costs all up and 
down the line ... starting in the blueprint stage... 
a complete and continuous service to you and every- 
one in your organization concerned with product 
development and merchandising. 


Meyercord Nameplate Decals identify your prod- 
uct and instruct consumers in its use. We produce 
Meyercord Nameplate Decals for amy commercial 
surface ... for amy temperature condition . . . for 
any wear tolerance ... for amy production run, short 
or long. And we take over the design problem. 


Your Meyercord representative gladly will show 
how our decals surpass any other nameplate iden- 
tification for ease and speed of application . .. with 
low unit cost. He’ll show you how to cut time, la- 
bor, and material costs on your present production 
line ... and he’ll place our laboratory at your serv- 
ice, to study your problems, to test, and to make 
specific recommendations that will save you money 

. all without obligation, of course. 


- 


—\ FREE! «mark-it MANUAL 


\e ‘fot 
. Hebi Rend OF DECAL NAMEP:.ATES 
o\ at hen PO 
¥ Loe — ” Send today, on your company let- 
i — , ae terhead, for this valuable full-color 
— guide to every industrial problem in 
- ot marking, identification, instruction, 
_ - 


- ——— “ and informa ion. Gives you hun. 
é 6 dreds of new ideas for the applica- 


t —_ 
ao cyevencco® : 
” ee ——_ tion of decals to your products. 





DEPT.B-318, 5323 WEST LAKE STREET + CHICAGO 44, ILLINOIS 


+04 








CLUTCH 
CONTROL 


TRANSMISSION 








| neers * Accurate 
| REMOTE * Easy to Install 


* Low Cost 


| CONTROLS 
This flexible remote control application, 
which Arens helped engineer for a washing 
machine manufacturer, brought added con- 
venience, simplified operation, and lower 
cost over the conventional bell-crank con- 
trol system. These benefits might also apply 
to your product. Write for information and 
a copy of our 40-page manual. 


ARENS conrrots, inc. 


2013 Greenleaf Street, Evanston, Illinois 


Stock molded 
plastic wats ; DIMCO-GRAY 





NO TOOL CHARGE! 
PROMPT DELIVERY ON... 


Round Ball Knobs 

Lid Knobs 

Knurled Hand Wheels 
Tapered Handles 


Agitator Caps 


Terminal Nuts 
Oval Ball Knobs 
Instrument Knobs 
Knurlea Knobs 
Push Button Knobs 


Standard Army-Navy Instrument Knobs and Terminal Boards 


OWG. NOS. 46A42256. 47A40527, 46842258. SOBI3036. 46842249. 49814919 


Write for Complete Catalog! 


DIMCO-GRAY COMPANY 


206 EAST SIXTH STREET *® DAYTON 2, OHIO 
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Kaydon Radial Ball Bearing 
20.125° x 25.125" x 1.250 


_— SS Ss 2 ey 















EXTRAORDINARY, THIN-SECTION BEARINGS... AN 
EVERYDAY ASSIGNMENT FOR KAYDON ENGINEERS 


These Reali-Slim thin-section bearings are typical of the -= 





Details of unusual bearing shown above - 
outstanding job KAYDON does to solve tough bearing design 


problems. Bearings of this particular type are currently 
being adapted by KAYDON for a host of aircraft, radar equip- 
ment, and guided missile applications. Note the unusual 


\” flanges and the fact that the gear teeth extend through 








only 130°. Then, too, these bearings feature integral seals 


which are built into the bearing. 


When you're faced with a difficult problem involving un- 


usual bearing design, take advantage of KAYDON's specialized 





experience in developing and mass-producing thin-section 
high-precision bearings. Write, wire or phone. A KAYDON ex- 
pert will be pleased to coeperate, help you get the job done | 


faster, better and probably at less cost. 

















K—— 1.0625 ——»> L 
Just Out! Get your copy of the mew KAYDON k 
Reaii-Slim thin bearing catalog No. 54. \ ‘ 
’ * KAYDON Types of Standard and Special Bearings: 
oe Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
ill © Roller Radial © Roller Thrust ¢ Bi-Angular Bearings 
T HE ENGINEKERIN G CORP. 


MUSKECGCONeMICHIGCAN 











P RECITES Tt ON BALL AN D ROLLER 
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rere: o GEFOCOF 
Hydraulic Pump 


to meet your requirements! 


The GEROTOR line of precision engineered hydraulic pumps is 
designed to fill the requirements of the majority of hydraulic 
equipment users. The three standard GEROTOR models cover a 
range of g.p.m. delivery from .4 g.p.m. to 40 g.p.m. Check the 
capacity tables for the pump to fill your needs. 


TYPE ODB 


Gerotor’s NEW QDB series of small 
capacity pumps... the last word in 
precision engineering. 





~ DELIVERY G.P.M.—1800 RPM. 
DISCHARGE PRESSURE P.S.!._ 

hi 0 LL Le 

Capacity Qos 4 V 0 | 38 | 


" 5 | 
QoB 75 | 84 | 80 | 78 3 | 4 
Table Qo8 1.5 | 167 Tee 


TYPE ODH 


The QDH .. . popular intermediate 
size of the Gerotor line 


TYPE 





DELIVERY —G.P.M. AT 1200 R.P.M 
DISCHARGE PRESSURE P.S.1 
: 0 | 250 | 500 | 750 | 1000 | 1200) 1500 
; QDH 3 3 32 | 31| 30| 29| 27[ 25 
Capacity QDH 5 56| 54| 53| 52) 51| 48) 44 
Table QOH Ss | 86/85) 84) 83) 82) B1| 78 
QOH 12 | 129/128 | 12.7|/125/123|122\ 118 


TYPE  @ ] 


Gerotor Series O . . . when larger 
puchies ere diets 


TYPE 








DELIVERY —G.P.M. AT 1200 RPM 
— : | _ DISCHARGE PRESSURE PSA. Z 
——___|_? | _ 250 | 500 | 750_| 1000” 
0-20 | 200 | 195 | 188 | 180 | 172 
Capacity ) 0-25 | 25.0 | 245") 0 | 32 | 22 
0-30 | 2 | NO | S| 8 | 290 
Table 0-40 | 430 | a5 a0 | as | 0 





GEROTOR 


HYDRAULIC PUMPS—HYDRAULIC MOTORS 
Pneumatic Bin Evacuators — Precision Contract Manufacturing 
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Presenting 
A NEW 
CONCEPT 


of 
Convenient 


PERSONAL 
DRAFTING 


The “DESK-TOPPER” 
DRAFTING MACHINE AND BOARD 
Universal Desk-Topper is a complete drafting room 
set-up — ready to use instantly, conveniently, in office, 
home, shop, hotel room or while traveling. Desk-Topper 
consists of a newly designed precision drafting mach- 
ine, folding board, carrying carton or travel case, 
avanameé storage box for drafting tools, and 

ann on tracing paper dispenser. 


WITH SPACE 


rooax Small, light, portable, storable and 
of professional quality, it will facili- 
tate the work of executives, traveling 
engineers, designers, students, and 
_ men working on plot and building 
drawings, patents, research, business 
forms, and advertising or other types 

of layouts. 


Its low cost, quality considered, wil! 
be o welcome surprise. Write today 
for illustrated, descriptive folder. 


MACHINE CORPORATION 


CLEVELAND 2, OHIO 


STANDARD OFFICE DESK DRAWER 


wvERSAL DRAFTING 


e DEVELOPMENT 
RODUCTION 
wen “PORE or WIRE 


—— 


° RESEARCH 





Seles Representatives Threeghout the 


THe 3. HOMMEL co. PITTSBURGH 3, PA. 


rors oreey ane conn 180” vere 
creamic coos 
Ow Se 


“THE WORLD'S MOST COMPLETE CERAMIC SUPPLIER 
se co tet oe help 


West Coast Warehouse, Laboratory and Office, 4747 E 49th Street. Los Angeles. California 


ee 


- ~ 


You 5 UPPLY ra different firms in th m9 
THE PROBLEM! 


lowing fields rely on these \ 
services to solve their most 

We'll Supply 

the Answer 


difficult problems: ; 
: * AERONAUTICAL «INDUSTRIAL / 
; * MEDICAL “marine ,/ 

1 / 

+ 
Through our SPECIAL 
Instrument Design 

and Complete ! don’t file it away . give 

‘ i it to Rodon! Write, wire 
Manufacturing Services yy’ or call. 


7 
RODON, INC, ¢ NESMAMINY, Pa. 
f * 


Rodon, inc., has the pro- 
4 duction equipment, the test 
§ equipment and the ability 

to solve your problem. So, 
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Bristol Hex Socket 
speedier, easier, 


Bristol hex socket cap screws meet every pro- 
duction and maintenance requirement. 

They spin easily into place, fit perfectly, and 
wrench up tightly, even in hard-to-get-at places. 
They take the wrench without skidding, too, so 
there’s no danger of marring surfaces. Disassembly 
is just as easy. And Bristol's hex socket screws can 
be tightened far beyond the point where shock or 
vibration will loosen them. 

This extra holding power results from the hex 


Cap Screws assure 
tighter fastening 


socket design, and Bristol's careful control over 
materials and manufacturing methods. Standard 
hex socket cap screws are made of alloy steel 
specially hardened. Other special metals and fin- 
ishes may also be supplied. All Bristol screws are 
A.S.A. approved and precision threaded either 
National Coarse or National Fine. 

Ask for Bristol hex socket cap or set screws in 
sizes from 0 wire to one inch in diameter at your 
industrial distributor's. 


BRISTOIS SOCKET SCREWS Rg. 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn, 


Product Engineering —- November, 1954 








HERE’S low Constant Stability 
Advanced Design bhai iba 









1,500,000 
a" Versability 
y 


Di. -, 
) 2 sh BASIC SWITCH 







oe 
' f Gives You More Than Just Long Life! 


@ Maintains accurate repeat- @ Long life lowers switch 


ability and positive snap- costs . . . minimizes 
action . . . even at ““down-time’’ and increases 
1,500,000 cycles and over ! efficiency of operation 


TO P © Beniite, compen qa | age 2 great 
exiDility Of application. Val able im a wide 
YOUR at 10 amps 125/250 v. ACs 30 v. DC inductive. 
POWER TRANSMISSION WRITE FOR DETAILS IN DATA SHEET STT-1] 
APPLICATIONS 






NEW DOUBLE DRILLING 


ALLOWS TWO-WAY 
MOUNTING 





NORMAL 
MOUNTING 
F Y d lain insul 
ALTERNATE tt oo sn tab 
MOUNTING you do — you'll find Universal right on the ball in making it. 


>. 





(The ceramic balls illustrated were specially processed for use as 
liquid filters.) 

Universal Porcelain Insulators are produced to meet your exact 
design requirements. Complex or simple, long run or short, every 


FOR SHEAVES — 
AND SPROCKETS 





“OD” ee | yong on Fort b viene piece is held to close tolerance and uniform body density. In 
able bebe ee a addition, you gain the protection of high physical and dielectric 
strength — maximum resistance to arcing, thermal shock, heat, 

OTHER FORT cold, moisture, fumes and chemicals. For better insulator perfor- 














WORTH PRODUCTS mance, specify Universal Porcelain on your next job! 
° = 
NVEYORS 
© INDUSTRIAL THE UNIVERSAL CLAY PRODUCTS CO. 
EEL & MACHINERY co ao FANS 1545 EAST FIRST STREET U SANDUSKY, OHIO 
. ° KET 
Dept. 3511 3600 McCART ST., FORT WORTH, TEX ELEVATORS 4 ME 
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MORE THAN 
300 LEADING 
MANUFACTURERS 


are already putting 


oak 


TYPE 'C" 
BEARINGS 


in their 
products 


Here are the 
trade marks of 
a few of more than 

300 leading 
manufacturers — 
companies who want 
extra bearing 
performance — who 
already are using the 
improved =csr Type “C” 
Spherical Roller Bearing 
announced less than a year ago. 


There are two reasons why 


First: They know that for over 40 
Za years, cs has been first with 
anti-friction developments that work 


Second: They obtain, size for size, up to 
50% more capacity, 2 to 32 times increased 
life with scs’s Type “C” Spherical than they 
can obtain with any other available design, and 
at no increase in cost 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA 
manufacturers of GRE and HESS-BRIGHT® bearings 
1954 —- BREF industries, Inc 


BALL AND ROLLER BEARINGS 
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HERE’S WHY 


—-- “=. 
-* “- 










i ~ 


KUSHION-TOR 


LENGTHENS 
EQUIPMENT LIFE 


Laminated CKantilever Steel 
Springs transmit driving action 


Tapered slots move point of 
driving contact inward = as 
loads increase to automatically 
stiffen kantilevers. 


These Brown Coupling features mean equipment 
is shock and load protected - - - coupling failure 
is reduced - - - misalignment is corrected - - - 
radial and torsional vibration are dampened - - - 
both drive and driven units last longer. 


For complete information shown in Bulletin 28P, write 
Brown Engineering Co., 108 N. 3rd St., Reading, Pa. 


KUSHION-TORQ 





COUPLINGS 


ACMI BORESCOPES 


for close-up visual inspection 
~ 







of internal surfaces 


and hidden parts 


ww? 


They save time and 
(money, and prevent 
costly dismantling.» Each 
_2Borescope is a compact, 
gelf-illuminated industrial 
telescope of highest quality, 
Sters of 120° te 4.00" ¢employing a precision optical 
—in lengths of 4" to Qystem, tha: produces a fiat visual 
720". Special models fi feld. Lens systems are fully cor- 








A.C. M.1. Borescopes ore 
ovailable in 4 angles of 
vision (as above)—in diam- 


for special © rected for color, spherical abe 
bi r, spherical aberra- 
ie fa ions, and coma, with all lens surfaces 
tages / My coated to increase light transmission 
2 = 8 39/ Ps Write for free informational folder, 


=~ // I or tell us your problem. 


American (ystoscape Makers, Ine 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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Dresian HRS 


for 
layout | 
and 
design of 
electronic and 
mechanical 
components 
of radar systems 
and computing 


equipment. 


. 
~ 


AREAS 
OF WOKK 


The work calls for lay- 
out and production 
design of: 1. Reliable, 
maintainable electronic 
units. 2. Unique elec- 
tromechanical devices 
3. Installation of elec- 
tronic equipment for 
ground locations and in 
interceptor airframes. 


rHE 

COMPANY 
Hughes Research and 
Development Labora- 
tories form one of the 
nation’s leading elec- 
tronics organizations. 
The Laboratories are 
presently engaged in 
the development of 
advanced electronic 
and devices 
the 
Hughes manufacturing 
divisions. 


systems 
produced by 


rit 
rUTU RE 


Designers experienced 
in the field of electro- 
mechanical design for 
production, or those 
interested in entering 
this field, will find out- 
lets for their abilities 
and imagination in 
these active areas. New 
electromechanical tech- 
niques are opening new 
applications of ground 
and airborne electronic 
equipment. Hughes 
designers will have the 
benefit of working ex- 
perience in these funda- 
mental developments 


Houeu HS 


applica 
c spt an urgent 
r ject 
RESEARCH 
Scie and Engine ge Staff 


Product Engineering 


AND DEVELOPMENT LABORATORIES 


Culver City, 
Les Angeles County, California 


November, 1954 
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FAMOUS LAST WORDS: 










s a _ 











Let’s face it—they won’t send out advance Enlist the help of your local Civil Defense 
warning notices of atom-bomb attacks. They Director 
just sneak over and let go when we're least |_| Check contents and locations of first-aid kits. 


expecting it—without even so much as a , , 

pec 8 ? Send staff to Red Cross courses. They may 
declaration of war. The emergency may be an save your life 
atom bomb or it may be a fire, a flood, a 


; ‘ Promote preparedness in your community. 
hurricane. It’s only good business to be ready ; 


Your local CD Director can show you how. 
for it—whatever it is. Take these precautions 
TODAY: 


Set the standard of preparedness in your plant 
city—check off these four simple points NOW. 


The UL. S. Government does not pay for this advertising. The Treasury De 


partment thanks, for their patriotic donation, the Advertising Council and 


Product Engineering 
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{hat most 
OEM designers 
and equipment 
builders 9 















WISCONSIN 
ENGINES 


In the design and manufacture of heavy-duty mechanized 


HEAVY-DUTY 
ptin- Cooled 


equipment, the power component must necessarily receive 





prime consideration ...on the sound premise that no machine 
is any better than the power that drives it. Here is tangible 
evidence of Wisconsin Heavy-Duty Air-Cooled Engine recog- 
nition by original equipment designers and builders: 


In 1953 a leading Design trade magazine conducted a sur- 
vey among 1902 manufacturing plants on the use of Internal 
Combustion Engines of less than 60 hp., as power compo- 
nents in equipment made for resale. 

Projected returns from 42.6% of plants contacted showed an 
estimated 678 plants using engines in the stated category, 


representing total engine purchases of 2,727,216 


Answering the question: “Who makes the In- 
ternal Combustion Engines you Use?” ; 
132 
mentions, as against 105 for the second place 
builder, 56 for No. 3, 51 for No. 4 — in a list 


of 41 classified engine manufacturers. 


Wisconsin Motor Corporation received 


This outstanding preference for Wisconsin Heavy-Duty 
Air-Cooled Engines (although limited to a power range 
TO FIT THE 
MACHINE 


of 3 to 36 hp. in a broad survey classification includ- 
ing ALL engines below 60 hp.) provides tangible evi- 
dence that “WISCONSIN” rates first among men who 


know engines best. We'd like to count you among them, 


Single-cylinder 
3 to 9 hp. 


4-cylinder V-type 
15 to 36 hp. 


WISCONSIN MOTOR CORPORATION 


ge ders of Heavy-Duty Air-C i Engines 


MILWAUKEE 46, WISCONSIN 





A 8080-1, V-3 
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NO COMPETITOR 
DARES COPY 





Make it WORTHY 
Of Your Product 


As the maker’s “signature,” your 
name plate is one thing that can set ‘ 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 

Let us help you create such a 
“signature.” Our skilled craftsmen, 
long experience and modern 
equipment insure finest results. 
Send a rough sketch or blueprint 
for design suggestion and quotation. 


Write now for “Etched or Litho- 
graphed Metal Products,” 





with full color examples of 
} name and instruction plates, 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. B 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIAN? 


MAYLINE 








MAYLINE 








Mayline 
Metal Plan Files 
are Efficient 












With hinged dust cover filing 
proceeds rapidly and efficiently. 


Same size file units interlock 


securely. 





See your local dealer 


INITAVW 


Symbol of Superiority 


MAYLINE CO. 


formerly 
ENGINEERING MFG. CO 


605 No. Commerce St. 
Sheboygan, Wisconsin 








MAYLINE 
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ew catalog answers 


O-ring questions 


You'll find complete installation data—and the answers to 
9-B given free by 


iost O-ring questions—in the new O-ring catalog 

M esota Rubber. The catalog also explains how Minnesota 
Rubber’s exclus ction molding process makes the kind 

of seals l ed today: seals with smoother surfaces, 
tougn Str lerences within +.001 at a cost lower than 
j i 


tar of injection molded rubber parts 


World-wide acceptance 
nake Minnes Rubber the world’s largest manufacturer 
Minnesota Rubber seals are used today in the 


t hydraulic, elect | and mechanical applications 


th your O-ring problem, rest assured 
it M esota Rubber will find the best answer at the 


rite today for complete details. Di 


ree catalog 9-B, “O-rings,” for 


Minnesota Rubber and Gasket Company 
ic, Minneapolis 16, Minn 


3630 Wooddale Avent 


Phone MOhawk 9-6781 


en 





INDICATING CONTROLS 
MAINTAIN 
EXACTING 

ENVIRONMENTAL 
CONDITIONS 


UE Type E8N 
Indicating Control 


The temperature -humidity chambers made by Tenney 
Engineering, Inc., are widely used in testing resistance to 
moisture and corrosion, and in determining durability. 
They are also used in observing animal and plant life for 
changes caused by climatic conditions. 

In these units, two United Electric Type E8N Indicat- 
ing Controls accurately indicate and maintain simulated 
climatic conditions over wide temperature ranges. By simply 
resetting these controls, a new atmospheric equilibrium can 
be established in the chambers within 10 to 15 minutes. 

United Electric manufactures many other temperature 
and pressure controls for use on environmental test cham- 
bers as well as for such varied applications as oil refinery 
and pipe line machinery, turbines and engines, aircraft, 
ovens and air conditioning equipment. 

Special controls can either be adapted from standard 
models, or custom-built by United engineers working in 
cooperation with your own product development engineers. 

Write today for information on the complete line of 


United Electric controls. 


Standard and special temperature and pressure controls 


UNITED ELECTRIC CONTROLS CO. 
87 School Street, Watertown, Mass. 


IRE FORMS 


SPRINGS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . . . that with- 
stand stresses . . . perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
_ duce designs that meet your exact 
needs—and save you MONEY! 


Sree DELivery 
- a eee he 
DUDEK « BOCK 


SPRING MFG. CO. 
2100 W. Fulton, Chicago 12, Illinois 





Set 


AIR CONDITIONING 
DUST COLLECTION 
FUME CONTROL 
GRAVITY FEEDING, etc. 


SIZES 1% in. to 36 in. ID 


Consider these Cost-Cutting Advantages: 


FITS ANY SPACE — F'lexaust hose installs fast without dam- 
age. Unskilled labor can cut, couple or cuff it in a jiffy. 
LIGHT WEIGHT — Weighs only % as much as comparable 
metal pipe. 

RUGGED MATERIALS — Constructed of double ply, Neoprene 
impregnated cotton or nylon and reinforced spiral wire 
Highly resistant to flexing fatigue. 

LOW COst — Beats metal for bends and turns, supports 
easily — fits any modified standard design. Ideal for 
pressure or suction operation. 

HIGHLY FLEXIBLE — Flexaust hose is compressible, has a low 
bending stress and can absorb vibration and sound. It 
won’t kink or flatten. 


WRITE TODAY for new bulletins on FLEXAUST hose and companion 
PORTOVENT® duct: Product Information « Acces- 
sories and Installation « Technical Data « Application Data 


THE FLEXAUST COMPANY 
Dept. PE-11, 100 Park Avenue, New York 17, New York 
Distributors in Principal Cities 


FLEXAUST" PORTOVENT” BLOFLEX’ 


*Trade- mark 
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Profit with papers by Mosinee 


FOR LAMINATIONS go Find out how you can get “MORE PROFITS with 
PAPER’ ’— for laminations, insulation, packaging, 
protection, fabricating or processing 


o 


FOR CONSTRUCTION 


Mosinee patented reinforced poper simplifies building 
is: construction. Easy to handle Mosinee reinforced papers with 
~ steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in developing new 
papers to improve processing or production. 


Mosinee impregnating papers replace 
steel — when treated with synthetic resins 
to form light, strong, better insulated 
refrigerator door panels. Mosinee works 
with many manufacturers to develop im- 
pregnating papers of special qualities. In 
this case, characteristics desired are strength 
and moldability to take deep draws. cerns and industries who have worked with 


HAT's the theme of a growing number of con- 


pea mination Mosinee experts. They've found Mosinee’s more than 

: a quarter century of experience particularly valuable 
in developing special papers to perform specific 
functions. They've discovered that Mosinee special 
papers help complete their pr duct or process faster, 
easier and usually at less cost. 

If you'd like to get a general idea of how Mosinee 
special papers can be developed or adapted to solve 
your particular product, production or pac kaging 
problems — write or see your Mosinee representa- 
tive. Find out how you, too, can profit more with 


papers by Mosinee. 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE, MOSINEE, WISCONSIN 


Cable wrap of special Mosinee paper 
winds easily, twists uniformly. Mosinee 


moisture resistant, extra-strong, electrical Y 

cable wrap offers a plus value. Mosinee Osjia 
specialized production controls insure unt- 

formity, minimize problems in high speed 

twisting and cable wrap operations. 


— specialist in industrial paper technology — 
makes fibres work for industry. 
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o/ CHECK THE HANSEN 


SY WEHROL 


TIMING MOTOR 


—against your specific need for 
a self-starting synchronous motor 


/ Is it dependable, trouble-free? 


Users report up to 10 years continuous 
operation from SYNCHRON Motors with- 
out servicing. 


M Will it pull up to 8 in. oz. at 1 RPM? 
SY NCHRON is guaranteed to do so. 


M May it be stalled continuously without injury? 
The SYNCHRON Timing Motor 


can be! 

M Will it operate in extreme temperatures? 
SYNCHRON is guaranteed to perform 
satisfactorily from —40° F. to +-140° F. 


M Will it start instantly under load? 
SYNCHRON will! 


™ Ils it made by a dependable manufacturer? 


The Hansen Mfg. Co., makers of SYN- 
CHRON Timing Motors, have been pro- 
ducing synchronous motors since 1927. 


M Is engineering help available? 
Designers are invited to submit their prob- 
lems to SYNCHRON engineers for study 
and advice, without obligation. 


Your product is no better than the motor which powers 
Industry" 


“Work Horse of the 
SYNCHRON 


it. Use the 


NOTE TO 
DESIGNERS 


Write for complete engineer- 
ing data showing how easily 
SYNCHRON Timing Motors, 
Timing Machines and Clock 
Motors may be applied to 
mechanisms now in ptoduction 
or still in the planning stage. 
Consult HANSEN engineers 
without obligation. 


HANSEN MANUFACTURING COO., Inc., 





PRINCETON, IND. 

Se eee ~ 
| HANSEN MANUFACTURING CO., INC., Princeton 5, Ind | 
| Send catalog and engineering data to: | 
Name 
| Firm | 
Address 
1 City Zone State | 
Ce ee GS SRD GE GED GED GEES GERD ED GED GED GENED GENS SHEED GES GEES GD ENED GED GED GD eau GE ED ee J 
+16 








to get a positive lock on bolts sub- 
jected to shearing stresses where the 
strength of a full nut is not required 
The thin GRIPCO Jam Nut locks 
without the use of lock washers or 
other parts. The 
WHOLE job 
be used. Applicable on such products 
as valve handles, casters, garden and 
pruning shears, hedge clippers, sickle 
bars, etc. GRIPCO JAM NUTS are 
manufactured in the new Unified Fin 
ish and Heavy Series (Hexagon). Fur 
nished in standard full and jam dimen 
in steel, 


nut itself does the 





so shorter bolts can 


sions, brass and aluminum 


Write for samples and full 


particulars 


GRIPCO PRODUCTS INCLUDE: 
Gripco Lock Nuts, New Gripco 
“Clinch” Nuts, Gripco Hi-Nuts, Gripco 
Pilot-Projection and Countersunk 
Weld Nuts with or without Gripco 
locking feature. 












0 A OR LET A A TORRE 


COMPANY | 





“after 50 years still holding strong’ 


308 J, MICHIGAN AVE., CHICAGO 4, ILL. 


Machine Tool 
SOLENOIDS 





‘gO 


to LAST 
and LAST 


, 
— 


Endurance is built right 

into each Dormeyer Solenoid 
Performance records show 
that 17,000,000 or more cycles 
have no effect on tieir 

quiet operation, smooth and 
trcuble- 


Dormeyer 
Precision-Wound Coils — 
Quality controlled and 
available in quantity 


free service through our modern mass 


. . roduction facilities 
Constructed from the finest P 


materials available, Dormeyer 
Solenoids are engineered to 
specifications to give maximum 
service in the most difficult 
industrial service. 


For every electrical 
purpose, including fine 
wire coils up to 


No. 50 Wire 


SOHHSSESSSSSSSSSESSOSOSESEOOO™E 


Send for catalog and include specifications for free estimate 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
CHICAGO 41, 








3414 MILWAUKEE AVENUE ° 


ILLINOIS 
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Why Put Up With These Problems 
in Your Drafting Room? 








AIAN 
\ 


\ 


LIMITED SPACE 














hn me 
INEFFICIEN 





Your Bruning Man Can Help You Solve 
Them With Hamilton Auto-Shift Tables 












anf Asch tn 








Here's new economy in a quality steel and wood 
table! No. 1 Select Basswood, highly sanded, draw- 
ing surface. Sturdy steel legs and feet. Convenient 
drawer space and raising device. Priced as low 
os $89.00. See your Bruning Representative or 
write us, today, for prices and specifications. 


@eeeeee*ees1e4ae0e@e<«eeee4eseedse34«esc7e#ckc§ceee?ees 
. 

— 

o 

° _~ 

— 

+ 

© weEW 
a 

: HAMILTON 
. ECONOMY 
e STEELWOOD 
r TABLES 
” 

* 

+. 

s 

a 

_ 
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Let your Bruning Man show you 
how the unique design of Hamil- 
ton Auto-Shift Tables not only can 


help you solve present problems 
but also allow for orderly, inte- 
grated expansion. 


How Auto-Shift increases space and 
operating efficiency 


Auto-Shift combines a board and 
reference desk in one unit to make 
more effective use of space. When 
used in row installation, as pic- 
tured at the left, Auto-Shift puts 
a large reference surface and 
drawer directly behind each drafts- 
man for even greater space and 


operating efficiency. To check ref 
erence material, the draftsman 
need only turn in his chair and 
slide the reference surface toward 
him, Over conventional desk-next- 
to-board arrangements, this Auto- 
Shift feature saves time and floor 


space. 


How Auto-Shift reduces draftsman fatigue 


Auto-Shift provides convenient 
foot and hand releases for instant, 
effortless one-man adjustment of 
height and slope. Counterbalanced 
top allows finger tip control of 
slope. Draftsman can change po- 
sition often and yet reach any part 
of the board without strain 


whether seated or standing. He 
works faster and easier; produc- 
tion rate goes up! 

See for yourself how the ad- 
vantages of Auto-Shift can increase 
space and operating efficiency in 
your drafting room. Mail the cou- 
pon below for detailed information. 





(BRUNING ) 





s 
- 
- 
- 
-_ 
sd 
* 
a 
oat 

. ‘\ 
e Charlies Bruning Company, inc. 
* 
e sm & 

Shift Tables. 
. 
om Name 
e : 

Company 
7. 
» Addreas 


City 








4700 Montrose Ave., Chicago 41, Ill., Dept 


Please send me information on Hamilton Auto- 


Everything for the Engineer, the Architect, and the Draftsman 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Ill. 


714 


Title 











UNGROUND 
BALL BEARINGS 


For All Industries 


LIAN | 


Long life and service are assured you because — 













1. All component parts are machined from steel bars. 

2. Each component part is properly heat treated. 

3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 

able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 


(Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, C > 
COMPANIES 240 Fleet St. East, Toronto 2B, Ont. = 


You'll Get EXTERNAL SOLDER FLUXES 


ranging from mild 
to very highly 
active fluxes. 













ROSIN 

ACTIVATED ROSIN 
GENERAL PURPOSE AND 
STAINLESS STEEL FLUXES 


Trained Field Engineers are always 
available to assist YOU 








Write for informative booklet 


ALPHA METALS, INC. 
68 Water St., Jersey City, N. J 





ILLUSTRATED 

IS A WESTERN 
No, 3-12 UPRIGHT 
DRILL EQUIPPED 
WITH A GUSHER 
COOLANT PUMP. 
MODEL 3-P3 


because 


UTHMAN makes 


a better pump 
i EE 





| \dentify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods. Can 


Don’t take our wore for it. We'll be glad to show 
you our long list of satisfied users, machine tool be specially stamp-coded or marked. 


manufacturers that have used Gusher Coolant 





Pumps as standard equipment on their machines 
® Aluminum, _ steel, 
brass, or zinc. 
® Big variety, all 
styles and sizes. 
® For aircraft, radio, 
telephone, motor 
and generator 


Cc» manufacture, etc. 
THE RUTHMAN MACHINERY co. Free Samples and 


Agere : J Literature Upon Request 
1818 Reading Road Cincinnati, Ohio NATIONAL BAND & TAG CO., Dept. 9-881, Newport, Ky. 


for ten, twenty, thirty years. Honestly, it reads 
like a blue book of the leading machine tool 
manufacturers. Follow the leaders. Specify Ruth- 





man Gusher Coolant Pumps for all your metal 
cutting machinery. 
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UNITEB STATES GAUGE 


United States Gauge, Division of American Machine and Metals, Inc 


Product 




































































Taking the "GUESS" out 
Gauge Specifications 


You'd be surprised how often those tough gauge problems 
can be solved easily by talking them over with one of USG’s 
application engineers. 


If your problem involves the handling of corrosive mate 
rials, extremes in temperatures and pressures, unique process 
application, or one of a hundred unknown factors, USG’s 
wide engineering experience and facilities make possible tests 
under simulated operating conditions. This assures higher 
accuracy and maximum gauge life. 


The test data available at USG may be of help to you in 
these and other gauge problems. Often, one of our over 
200,000 stock gauges will meet your requirements... a real 
advantage from the standpoint of cost and availability. If 
however, stock gauges do not serve your purpose, USG is in a 
position to make special gauges that will exactly fit your needs 


USG will be glad to help you solve any problem involving 
temperature and pressure indications. Why not call our 
District Office nearest you, or, send your problem directly to 
us at Sellersville. 


Gig , Mieeudyuiile VS 


for over 50 years 


Engineering November, 1954 


Sellersville, Penna 







USG’S RESEARCH LABORATORY 
SIMULATES OPERATING 
CONDITIONS FOR OPTIMUM 
GAUGE PERFORMANCE 








To assure optimum operating results 
under new or changing process condi- 
tions, USG tests gauges in its Research 
Laboratory under simulated operating 
conditions. Annually, these USG tests 
save customers hundreds of thousands 
of dollars in greater operating perform 
ance and less down time, not to men 
tion eliminating the need for more 
frequent gauge replacements 

Constant testing of materials and 
assemblies under al! kinds of operating 
conditions is one reason why USG 
gauges are renowned for their 
enduring accuracy and dependability 
USG assures this enduring accuracy 
and dependability in lot after lot by 
employing in its manufacture one of 
the most rigid quality contro] systems 
in the instrument industry. 

For more than 50 years USG has 
been designing and producing gauges 
for more original equipment manu 
facturers than any other instrument 
company in the world. With facilities 
economically integrated for large 
volume-quality controlled production 
USG helps industry reduce it gauge 
costs by stocking the most con plete 
ine of gauge components to meet prac 


tically any pressure sensing or tuat 


ing need 





To assure immediate availability of 
standard gauges, USG maintains a 
large inventory of over 200,000 stand 
ard gauges in a wide variety of types, 
sizes and ranges 

Above, a portion of USG’s Research 
Laboratory. Here constant testing of 
materials under customer operating 
conditions assures optimum perform 
ance and long gauge life 





It will pay you to 


Check B oe: 
unth LUNG 
/ Maximum quality 
and performance 
t@ Competitive prices 
t/ Prompt delivery 


| The Bruning Company 
7 LINCOLN, NEBRASKA 


| Gentlemen: 


{1 I am interested in receiving 
| additional information on the 
, item(s) checked below. 


[] Self Sealing- 


Quick Disconnect 


| i [] Open Flow- 


| SIZES Quick Disconnect 
VW | Ye {Yo} Se] Vo 1 i V4} "| l cm ~ 


pec VALS Standard 
Full Check 


[] Metered 
Check 


SIZES —_ Vg | ¥2| —————— 


aT sane Hydraulic 
| Pneumatic 
l 


STOCK BORES 1%] 2 | 2%] 3 | 


HOSE ASSEMBLIES 









































| Street 
| Address 


Mail it TODAY! 


4°0 





GENERATED HELICAL ROD 


Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32” to 1 Ys" in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 


Illustrated brochure showing interesting 
designs and suggestions available upon 
request. 


assachusetts Gear & Tool Co. 
WOBURN, MASS. 





SEE OUR DISPLAY—NAT’L. 





die cast tin 


The unusual flexibility of the Gries die casting technique may 
be the answer to your small parts problems. Thanks to the 
ingenuity of Gries’ methods, you gain almost unlimited design 
latitude; your requirements—from the simplest to the most 
complex designs—are cast exactly to your specifications 


swiftly. accurately, and economically GRC zinc alloy 
parts are produced in one labor-saving, automatic operation 
fhey require no trimming, and, in most cases, require no 
secondary operations. Gries’ engineers have solved thousands 
of “impossible” problems for cost-minded industry 


Sond prints for quotation; write today for bulletin and samples 


GRIES REPRODUCER CORP. 


Phone: NEw Rochelle 3-8600 


159 Beechwood Avenue, New Rochelle, N. Y. 


Product Engineering 


METALS SHOW: 


BOOTH 702 


Quick delivery on quantities of 
100,000 to many millions 


NO MINIMUM SIZE 


Novembx 1954 





“,..business helps itself 


by promoting thrift 


among its own people.” 


y ’ 
EDWARD C. BALTZ 
Pre sident 
Perpetual Budding Association 


Washington, D.C. 


“Expanding the regular sales of U.S. Savings Bonds is essential to 
the continued success of our Government's sound money policy. Savings 
Bonds help people build security for themselves and stability for the 


nation’s economy. A reserve in Bonds gives them the assurance to spend 


current income on homes, cars and other substantial purchases. Meanwhile, 


regular Bond buying goes on adding to their future buying power. Thus 
business helps itself by promoting thrift among its own people. The surest 
way to encourage an employee to save regularly right where he works is 


to sign him up on the Payroll Savings Plan.” 


Let’s point up this statement by Mr. Baltz, head of one 
of the nation’s outstanding thrift institutions and 
volunteer chairman of the District of Columbia Sav- 


ings Bond Committee, with a few facts and figures: 


@ currently, more than 45,000 companies, large and 
small, representing every classification of industry and 
business, are encouraging national thrift through the 


Payroll Savings Plan. 


@ every month, 8,500,000 Payroll Savers in these 
45,000 companies invest more than $160,000,000 in 
Savings Bonds. 

@ largely as the result of employer-encouraged thrift 
the cash value of Savings Bonds held by individuals 


on July 31, 1954, totaled more than 37.5 billion dollars. 


@ never before has America had such a reserve of 


future purchasing power. 


@ invested in America, these 37.5 billion dollars in 
Savings Bonds Dollars are a most effective check on 
inflation and a very important contribution to eco- 


nomic stability and a sound dollar. 


A million new Payroll Savers by the end of 1954! 
That's the goal of those who believe that what is good 
for Americans is good for business. To do your part in 
reaching this objective. phone, wire or write today to 
Savings Bonds Division, U. S. Treasury Department, 
Washington, D. C. Your State Director, U. S. Treasury 
Department, will show you how easy it is to build a 


successful Payroll Savings Plan. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


Product Engineering 


Product Engineering — November, 1954 





7e SIMPLER THE FILTER 
THE LOWER THE COST 


It seems hard to believe, 
but you can actually 
have more efficient fil- 

tration at considerably 

lower cost if you simply 

use Bendix-Skinner rib- 

bon elements instead 

, of expensive and less 
@ SIMPLE, INEXPENSIVE == adaptable metal edge 


TO INSTALL SS or metal screen types. 


neem SS Here’s how it works— 
; Bendix -Skinner rib- 
bon elements are in- 


“eNO EXPENSIVE BACK UP expensive to begin 
‘< SUPPORT REQUIEED = indie 4 , ' ‘em 


cost than metallic ele- 
ments that require spe- 
cial back-up supports. In 


® PERMANENT fact, in practically every 
—¥ == instance present metallic- 


type elements can be 
changed over to ribbon-type 
with substantial savings. 


iy pt FLOW eae 4 Ribbon units are available 
a pinection) 4 in diameters from }4" to 6” 

é in any required length with 

~—— : filtration rated at 40 microns 


(.0016"). 
e . : 

EASILY = Our engineering department 
CLEANED = will be glad to advise on new 
stl as installations or to furnish re- 

placement units in a variety of 


sizes. Write us for details. 


caren pevev ett 


Pertormance Proven 


SF, in e aoa. 
el ile 7 use) mela |. 9°). || maine Peso). 
SKINNER PURIFIERS DIVISION OF Bendix 


1503 TROMBLY AVENUE, DETROIT 11, MICHIGAN en 
Expect Sales: Sendix (ntermational Division, 205 East 42nd Street, New York 17, 6.7 


Announcing 
A GREAT NEW bDEVELOPMENT 


—in full range, including the 
smaller sizes 

Save taps, save time, 

save on production cost! 
2 Cutting Edges 
Cutting thread ex- 
tends only around 
top or slotted sec- 
tion; cuts on both 
sides of hole; chips 
are gathered in slot 
instead of accumu- 
lating below. Self-aligning, self-tapping, self- 
locking! “Pulls itself in.” Can be supplied 
with any type set screw point. Sizes as small 
as #2 x 3/32 
Write for new illustrated, 


et descriptive bulletin 


crevy 
& fg. Co. 


153 Main St., Bartlett, Ill. (Chicago Suburb) 


National manufacturer of office ) o ffe rs $50 
e best origina dea 2 
packaging or Y erchandising 
ribbons 

You needn't be an expert Ev 

four ea an k pract 4 r 

apers or ked I ns 

r sel 

Enter now! A 

lea be mes € 

J Be ur 

idging it ise 
winners 

There is no obligation of ang kind conr 

est, n sessary | L reader 

yn the basis 
easit ty Judges f 
President and Sales 
their decision is fina 
fled t later than Mar 
ned by ‘sald date. 


ENTRIES MUST BE POSTMARKED 
NO LATER THAN JANUARY 15, 1955 


Send full particulars, including sketches, if necessary, to 
M-4394 Product Engineering 
330 W. 42nd Street, New York, N. Y 
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REPLIES (Box No Address to office 


nearest you 


NEW YORK: 330 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave ii) 
SAN FRANCISCO: 68 Post 8t. (4) 








POSITIONS VACANT 
MACHINE DESIGNERS 
Draftsmen for 
provement 


Mechanical 
ent and im 
weight, auto 
wood, pape! 
paper conver 
ence desirable 
with expe- 


and 
design, developn 
f high-speed, medium 
matic machinery for a variety 

and pulp products. Packaging 
ng, printing or text expe 
Permanent. Salary ymmensurate 





rience. The Diamond Match Company Engineer- 

ng & Mechanica evelopment Dept. Barbe 
on, Ol 

PRODUCT DIRECTOR for nationally known 
ethical pre icts firm in Central New Jersey 


esponsibility for 
lea stage 


developing new 
inclusion in con 
Position demands consider- 
know technical compe- 
relations skills. Varied ex 
research and development 


nen 
an 


ow 





€ ease send resume of past expe- 
ience including salary desired. P-4380, Product 
Engineering 
EMPLOYMENT AGENCY 

MURIEL FEDER: Are te ira! ngineering & 

lesign Personne agency 8 Park Avenue 
New York 16, N 

POSITION WANTED 

SALES ENGINEER, BS General Engineering 

% years Law School, 10 years construction 
stimating and sales Experienced in govern- 

nt ntracts and procurement Married 
Now employed. PW-4334, Product Engineering 
MANUFACTURING ENGINEER record of 

achievement in methods, tooling, plant lay- 
yut, incentive standards, production trouble 
shooting, cost savings. Mechanical and Indus- 
trial Engineering degrees. Age 34. Seeks re 
sponsible position in Industrial Engineering or 


Production Management 
rineering 


SELLING OPPORTUNITY WANTED 


PW -4379, Product En- 


REPRESENTATIVE, B.S. Degree in engineer- 
ng. desires mechanical power transmission 
ne for growing Northern California area 
Write RA-4412, Product Engineering 
SPECIAL SERVICES 
Small group of Keg. Prof. M.E.’s. advanced 
degrees, inventive, sev 


eral successful patents, 
ivallable to solve your problems in machine 
lesign and product development. SS-4197, Prod- 

Engineering 


WANTED 


ANYTHING within reason that is wanted in the 
field served by Product Engineering, can be 


juickly located through bringing it to the at- 
tention of thousands of men whose interest is 
assured because this is the business paper they 
read 





EARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 


UNDISPLAYED 
Not available for equipment adver tising 
$1.50 a line, minimum 4 nes. To figure advance 
aymer » ay as words 4 4 
indéividuacl Employment Wented ivertising rate 
t abuve rate, payable in advance 
Boe Numbers—Care of publication New York, ¢ 
ax r San Francisco offices as one 
Discount of 10 full payment ma ce 
for MISE e insertions 





idwu 


“OPPORTUNITIES 


—RATES—— DISPLAYED 


EQUIPMENT 
USED OR R 





al Spaces th border es r 
y of adver ements 
ertising rate is $15.10 ¢ neh f 
ing appea “ n her ‘ 
Contract rate yuoted or pest 
wtisin inch 2 moeesured a4 
‘ 6 ir ‘ 
ceived is .. 7S 
‘ appea Deoe 





ESALE 























TWO GOOD JOBS 


YOUNG CONVEYOR ESTIMATOR OR 
DESIGNER WHO WANTS A PROMO. 
TION AND MORE MONEY NOW! 


Here are interesting work 
and real opportunity created by increased volume in 
automatic production systems an with M.E. degree 
years or more ir fication and proposal 
gn and layout for estimating would be 
ideal but possibly a younger, less experienced man is 
ready to step up into the job 


obs with great diversity 








spec 





We are a leading materials handling manufacturer 
We offer group, health insurance, retirement plan and 
opportunity to grow with u Write complete resume 


f qualifications to 


P4347, Product Engineering 


520 N. Michigan Ave., Chicago 11, Ill 














DESIGN AND SALES 
ENGINEERS 


Internationally known manufacturer 
of machine tools located in Chicago 
has excellent opportunitics for de- 
sign engineers and sales engineers 
with experience on pneumo hydrau- 
lic boosters, accumulators, solenoid 
air and hydraulic valves. Good 
} starting salary and future. Send 
resume of education and experience. 


P.4306, Product Engineering 


520 N. Michigan Ave., Chicago 11, Il 
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site 


' Engineers 


OS ARO 


copable of filling responsible engineering positions 
with MELPAR, a leader in research and development 
Perhaps one of these men may be you. We invite you 


é to learn about our long-range military and industrial 


progroms 


our future plans. 


SET POM LOLI 





@ Network Theory 


@ Microwave Techniques 
@ UHF, VHF or SHF Receivers 
@ Digital Computers 


5 anes 


@ Magnetic Tape Handling Equipment 


@ Radar and Countermeasures 


Your Mo 


The men we seek ore experts in their specialized fields, 


ve 


if you ore experienced in one or more of the fields 
listed below, write us about yourself and let us tell 
you during o personal interview about our past rec 


ord of success and how you can successfully fit 


into 


Microwave Filters 


Flight Simulators 


Subminiaturization Techniques 


Electro-Mechanical Design 


Small Mechanisms Design 


Pulse Circuitry 


Technical Personne! Representative 


melpar, inc. 


A Subsidiary of the Westinghouse Air Brake Co. 


or 11 Galen St., 




















CUSTOM MADE 
PRECISION 





































<TAMPINGS 


IN SMALL LOTS 








The tool cost is low... actually 
as low as 15% to 20% of the 
cost of permanent tools. W« 
guarantee dependable service 
and delivery on date specified 

























eSEND us a sample of 
blueprint. We'll quote you 
a price. Or write for de 


tailed information. 


Dayton RoGcers 


Minneapoiis 7H, Minnesow 

























452 Swann Ave., Dept. PE-11 
Watertown, 









Mass. 


Alexandria, Virginia 





% 
SE OE 


ects 























STATISTICAL 













tolerances 


ensurte i 


Lalistlical qua 


machine wort 


our product 


[ QUALITY CONTROL 


high quality and clos 


iniftor 


Amer! 
Non-Gran Bronze us 


LAiLy c 
ontra 


Lear 


what this can mear 


Writ 


AMERICAN NON-GRAN 
BRONZE UO 
Pa. 


Berw 














SEARCHLIGHT SECTION 


DIRECTOR PROFESSIONAL 
OF MANUFACTURING es 


Nationally known AAal Southern California aluminum product GREEN AND SIMES 
manufacturing concern has opening for top manufacturing exec- CONSULTING 
utive. 























ENGINEERS 


Product Engineering Specialists 


The man we are looking for should have at least 10 years out- el Mariemont Building 
standing performance as Plant Manager or Works Manager in 
high production precision metal manufacturing. Aluminum forg- GEORGE H. KENDALL 
ing or fabricating experience desirable but not essential. He must Consulting Mechanical Engineer 


Methods Studies: Process o duct 
have demonstrated ability to direct manufacturing. engineering Trouble Sthotina Production tp tor Greater crest. 
= - . Specialist Automatic chine Process, Cont 
and quality control functions in a plant of about 1000 employees. New Developments, Patent Studies, Invest 


New Products & Process Engineering 


His background should preferably be engineering or machine Mansion Matghts SOR! pel Darien 5-1 
shop. 














An unusual opportunity exists for an executive with real organi- WILLARD F. MASON 
zational ability and broad potential to join an outstandingly suc- Cousalting Electrical Engineer 


Precision Electromechanical Desigr 
cessful company. Very liberal salary and bonus arrangement. ae dn on 
Product Development Progran 

; — . Manufacturin _Pacilitic 
If you are interested and can meet these qualifications, please 80 Post Road, Darien, Con autes 


submit a compleie resume of your experience and personal his- 
tory. NEW YORK 


TESTING LABORATORIES, INC. 


. ° ° CHEMICAL, MECHANICAL, ELECTRICAI 
P-4424, Product Engineering METALLURGICAL ENGINEERS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
330 W. 42 St., New York 36, N. if Analysis, Tests of all Materials and Products, Plant 
and Field Services in Special Measurements 
Stress, Sound, Vibration and other. Consultant 
Litigation and Process Engineering and Desig 
80 Washington St New York City 6, N. ¥ 


























CHEMICAL ne FLECTRICAL ENGINEERS 4 ~ \TRe OSBORN and ASSOCIATES 


Electro-Mechanical Engineers 


PHYSICISTS and METALLURGISTS =| | ===: 


Cost Reductior 


Boz 251 Bloomington, I 








With 
WESTINGHOUSE LEGAL NOTICE 


STATEMENT REQUIRED BY THE ACT OF AUGUST 
you can be SURE eee 24, MENDED BY THE ACTS 


MARC ‘H s 1933, AND JULY 2 





— . ‘ . United States Code, Sec 
Of Excellent Living Conditions . . . Of Professional Progress Tae ae 
MANAGEMENT, AND 
. , CIRCULATION 
: Of Product Engineering, published monthly at Alban 
‘ % N. Y., for October 1, 1954 
DESIGNERS: Micro wove TV pickup and receiv- l. The name and address of the publisher, editor, mar 
: na ’ aging editor, and business manager is: Publisher McGraw 
ing tubes; solid state devices and traveling Hill Publishing Company, Inc., 330 West 42nd Street, 
New York 36, N. Y Editor, George F. Nordenholt, 
wave tubes West 42nd Street, New York 36, N. Y.: Managing editor 
° } Robert W. Carson, 330 West 42nd Street, New York 3¢ 
APPLICATION ENGRS: Circuit experience helpfu! { h N. Y.; Business manager RT. Douglas, 390 West 42nd 
in rcdio, TV, VHF, and semi-conductors. ca Street. New York 36,.N Yo y bite 

j 4 os 4 he owner is "MeGr aw-Hill Pu ae Company 

PRODUCT ENGRS: Knowledge and/or exp. in i 30 West 42nd Street, New York 36, N. ¥.: Stoci 
d : ers holding 1% or more of stock Dor ic Graw 

cathode design and fabrication of magnitrons . ‘liard ‘T, Chevailer, Trustees. for maid ¢. Ww. Mi 

nd klystron . raw, Donald C. McGraw and Elizabeth M. Stoltzfus, a 

Se YSETONS 30 West 42nd Street, New York 36, N. Y.; Donald ¢ 

J raw and Harold W. McGraw, Trustees for Catherine 
Recent graduates in Blectrical, Chemical and Mechar ical Engineering, Rock, 330 West 42nd Street, New York 36, N. Y 
Physics, Chemistry & Metallurow are also urged to apply. HBrpenacs : Donald ©. McGraw, Executor of the Estate of Curtis W 
paid if invited to Blmira for interview. Send Resume McGraw, 330 West 42nd Street, New York 36, N. Y 
y Donald C. McGraw, 330 West 42nd Street, New York 56 


Ww Tl . \ N.Y Mildred W. McGraw, Madison, New Jersey; Grace 
| W. Mehren, p Arenas Street, a California 
. 3 Touchstone & Company, c/o Wellington nd, Inc., Clay 

ELECTRONIC TUBE DIVISION mont, Del. 


. / 4 - 3. The known bondholders, mortgagees, and other secu 
P. oO. Box 284, Elmira, New York rity holders owning or holding 1 percent or more of total 


oe . = : amount of bonds, mortgages, or other securities are: None 
Se . Paragraphs 2 and 3 include, in cases where the stoch 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee 
DEEP DRAWING EXPERTS T | 10 to 12 ft. lengths is acting; also the statements in the two paragraphs show 
Pa 2 METALS the afMfliant’s full knowledge and belief as to the circum 
Stainless steels small runs, so Screw Machine stances and conditions under which stockholders and se 
large assortment dies, 3°-36”" wide, Products to Order curity holders who do not appear upon the books of the 
24” deep, 20 to 10 gauge. company as trustees, Re stock and _ wean in a ca 
Quotations on written request only EASTERN pacity other than that of a bona fide 
Jaoketed Kettles-Sinks. oe Machine Screw Cor | McGRAW- HILL PU BLISHING ‘COMP. ANY, INC. 


3" ») By J. A. GERARDI, Vice Pres. & Treas 
LEGION UTENSILS <5) BRS DA i cM An By and subscribed before me this l4th day 
i yet | Septem : g 
21-07 40 Ave. L I City, N. Y. ‘\ Mehere of & G PSEAL, uve G. MAsEax 
thity Commission expires March 30, 1956) 
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SEARCHLIGHT SECTION 






Result of diversification: 


Vertical Rising Aircraft 


wl 


Radar Search Plane 


Lockheed increases A 
engineering staff 


A 4 





Super Constellation Airliner 
a » é a 





Diversification at Lockheed is resulting in more and 
better careers for engineers. 





New career positions have been created by such diverse 4 
projects as radar search planes, turbo-prop and turbo- 

compound transports, jet transports, vertical rising 

aircraft, extremely high speed jet fighters, trainers, 

patrol bombers and a number of classified activities. 


To the career-conscious engineer, this diversified Neptune Patrol Bomber 
development and production program means: 

1) more job security and 2) more opportunity for 

promotion with so many projects in motion. Turbo-Prop Transport 


Jet Trainer 










= 






























Positions open include: 


DESIGN ENGINEERS 


at all levels for creative design in structures, hydraulics, 
mechanical and electrical fields. 





Requirements: An engineering degree or equivalent Training Program for Non-Aircraft Engineers 
experience; some aircraft experience preferred. Aircraft experience is not necessary to join Lockheed. 
An engineering degree or equivalent experience qualifies you 
STRESS and STRUCTURES ENGINEERS to receive transitional or on-the-job training —at full pay. 


at all levels to perform analysis of structural and 


7 : : oo Lockheed offers you increased salary rates now in effect; 
mechanical components which determine design criteria. -~ CS See FOS ne eee eee 


generous travel and moving allowances; an opportunity to 


Requirements: An engineering degree and experience enjoy Southern California life; and an extremely wide range 
in aircraft structures or related fields. of employee benefits which add approximately 14% to each 
engineer’s salary in the form of insurance, retirement 
WEIGHT ENGINEERS pension, sick leave with pay, etc. 


to perform weight analysis and projections during 


cag ; : Those interested are invited to write E. W. Des 
preliminary design, production design and flight test. 


Lauriers for an application blank and illustrated brochure 
Requirements: A degree in engineering, mathematics or describing life and work at Lockheed. Coupon below is 
physics with experience in weight control and estimations. 


' Lockheed 


' 
' 
! 
' 
! 
i 
' 
! 
! 
° ° i 
Aircraft Corporation 1 MY NAME 
! 
i 
! 
! 
! 
i 
! 
' 
' 


for your convenience. 





Mr. E. W. Des Lauriers, Dept. PE-11 
Lockheed Aircraft Corporation, 1708 Empire Ave., Burbank, Calif. 
Dear Sir: 






Please send me your Lockheed brochure describing life and 
work at Lockheed in Southern California. 


I AM INTERESTED IN...(mame position in this advertisement 
which fits your training and experience) 


Burbank California 


MY STREET ADDRESS 


MY CITY AND STATE 
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GN ENGINEERS 


Cost-SAVING IDEAS ® FOR DES! 
FOUR 


s.S. WHITE FLEXIBLE SHAFTS 
REPLACE 35 PARTS 
CUT COSTS 90% 














Only 4 S.S.White flexible shafts 
were needed to control the dual 





hydraulic system illustrated. They 
replaced 17 universal rods with 
their bearings and 18 bevel-geared 
elbows. The shafts cost only 1/10 
as much—they substantially re- 
duced assembly time and labor— 
eliminated all alignment problems 
—and provided a degree of sen- 
sitivity that was impossible to ob- 
tain with the former arrangement. 
The result: a 100% improved ap- 
plication at a fraction of the origi- 
nal cost! 











SAVE TIME, TROUBLE and EXPENSE 
When you have a mechanical remote 
control problem, it’s good, sound 
practice to give first consideration to 
S.S. White flexible shafts. Their many 
money-saving advantages offer un- 
limited opportunities to cut costs and 


to improve your equipment. 


BULLETIN 5306 has basic 
information and data on 
flexible shaft application and 
selection. Send for a free 
copy. Address Dept. D. 








Jig Oe @, R-3 
AL te nesteiar DIVISION 


DENTAL MFG. CO. 


10 East 40th Street 
NEW YORK 16, WN. Y. 





Western District Office * Times Building, Long Beach, California 






















Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Accumulators 


Actuators 
Pneumatic 


Adhesives 


Aluminum’ Alloys 


42, 80-81, 


32D 


97-98 


108-109, 221, 243, 361, 384, 390, 391 


| Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Assemblies 


Hydraulic .. 59, 295, 360, 

Structural 311 
Axies 

B 

Bars 

Metal 42, 55, 243, 297. 334, 
Bearings 

Ball ...47, 87, 128, 355, 405, 409, 

Needle 

Oil-less : ‘ 

Roller 4th Cover, 47, 48, 51, 87, 

233, 357, 

Self-Lubricating 324, 

Sleeve 247, 297, 334, 
Bellows.... 78, 84, 124, 
Belts........ 24-25, 104-105, 
Bi-Metal... 31, 373 
Bolts 71 
Books 
Boosters .. 4 321, 
Boots 


Boring Bars 
Brake Motors 
Brakes 


Electric... 


Pneumatic 


Brass. .-2, 40-41, 74, 80-81, 
Bronze 74, 297, 
Brush Holders 324 


Bushings 


3rd Cover, 110, 115-121, 
294, 


420 
420 


394 


418 
247 
225 
409 


332 
399 


330 


383 


392 


, 219 


362 


375 


106 


70 


258 
333 


327 


391 


392 


297, 324, 332, 334, 3528 
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Index of 


PRODUCTS 
ADVERTISED 








; In This Issue 
+ 
c 
Cameras (see Photographic Equipment) 
Cam Fasteners 96 
Cam Followers 87 
Cams 272 
Carbon 36-37 
Castings 26-27, 102-103, 252, 263 
Castings, Precision Investment 286 
Chains 
Bead 256 
Conveyor ° 48 
Roller 13, 45, 48, 328 
Silent 13, 45, 48 
Chemicai Treatments 8, 44, 78, 246, 344 
Clutches 
Electrical 294, 343 
Mechanical 267, 376 
PEE co ececusccdntsapaannsann 333 
Coatings. .224 A & B, 246, 288 A & B, 406 
Coils . 268, 358, 416 
Computers 364 
Connectors 
Electrical ..... hbcweaneeiwaeme 347 
Hose . oe , -..-61, 295 
Tube jauvees cccccecOn, SB 
Contactors 62 
Contacts & Contact Materials. 291, 324 
Control Panels & Switchboards 20-21 
644 A448 
Controls 
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DO IT THE EASY way 
- + USE 
S. S. WHITE FLEXIBLE SHAFTS 











As shown by the = illustration, 
$.S3.White power flexible 
shafts provide completely depend- 
able, trouble-free mechanical con- 
nections between 
aircraft engines and their respec- 
tive tachometers. No difficulties 
installing the 


drive 


wing-mounted 


are experienced in 
flexible shafts 
fuselage contours or around inter- 


along wing and 


vening struts and frames 


IT PAYS TO THINK OF FLEXIBLE SHAFTS 


For transmitting rotary power or re- 
mote control, S.S.White flexible 
shafts offer distinct advantages. 
Why not consider their use on your 
own applications? 

\ large selection of sizes and types 
are available to meet a wide range 


ot requirements. 


BULLETIN 5306 gives details 
on how fo. select and apply 
flexible ‘shafts. Send for your 
copy. Address Dept. D 


P-3 
ofe - 
— INDUSTRIAL DIVISION 


DENTAL MFG. CO. 10 East 40th Street 
NEW YORK 16, WN. Y. 








Western District Office * Times Building, Long Beach, California 
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ALTEMP 


HIGH TEMPERATURE 
SUPER ALLOY STEELS 





ALTEMP A-286 . an austenitic iron- 
nickel-chromium alloy made _ heat- 
treatable by the addition of titanium. 
Designed to maintain high strength 
and corrosion-fesistance up to the 
1350 F range, and to afford satis- 
factory scale resistance up to 1800 F 

\-286 was developed in the A-L 
Research Laboratory in Watervliet, 
N.Y., in the 1949-51 period. Among 
the high-strength, heat-resisting 
alloys, it has exceptionally low stra- 
tegic alloy content, improved hot- 
working and machining qualities, 
and good center ductility in large sec- 
tions. Currently used in jet engines 
and superchargers for such applica- 
tions as turbine wheels and blades, 
frames, casings, after-burner parts, 
bolting, etc. 

This alloy is readily produced in 
large quantities without the need of 
special steel-making equipment. It is 
available in the form of billets, bars, 
forgings, sheet, strip, tubing and hot- 
extruded shapes. Certified laboratory 
data on the properties of ALTEMP 
grades are yours on request. Address 


Dept. PE-59. 





LEADING proouce® 
NIGH-attoy steel 


432 


ALTEMP S-816 . . . a chromium-nickel- 
cobalt base alloy, strengthened by 
additions of molybdenum and tung- 
sten, and with a columbium-carbon 
ratio of ten to one to insure its struc- 
tural stability. Designed for high 
strength and corrosion-resistance 
service in the 1200-1500 F range, and 
at higher temperatures under lower 
stress conditions. Developed in the 
A-L Research Laboratory at 
Watervliet, N.Y. in the years of 
1940-43, and engine-tested and proved 
for periods of over 30,000 hours. 

S-816 is used currently for turbine 
blades in two of the production jet 
engines, also in a number of experi- 
mental aircraft and commercial gas 
turbines. Except for seamless drawn 
tubing, it is available in practically 
all forms and shapes in which stain- 
less steels are processed, including 
hot extrusions. 


ALTEMP S-590 was designed for serv- 
ice in the range of 1100-1400 F tem- 
peratures where high strength and 
corrosion resistance are required, and 
where cost is also a factor. Unlike 


S-816, which is practically a non- 
ferrous alloy, S-§90 has a chromium- 
nickel-cobalt-iron base. However, it 
employs the same molybdenum and 
tungsten additives, and the same 
columbium-carbon ratio. 

S-590 was developed at the 
Watervliet Laboratory and field- 
proved during the same years as 
S-816. It is available in the same 
shapes and forms, and is currently 
being used for turbine blades and 
wheels in experimental commercial 
gas turbines. 


OTHER SUPER ALLOYS 

Among the many other Super Alloys 
made by Allegheny Ludlum are V-36, 
M-252, 19-9 DL, 19-9 DX and 
Waspaloy 

Perhaps you have a high tempera- 
ture problem where the use of an 
ALTEMP Super Alloy Steel may offer 
a solution. The services and experi- 
ence of our Research Laboratories 
and Technical Staff are completely 
at your command. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22 Pa. 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 
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more data. 
i—Pneumatic-Hydraulic Power Closure 16—Oll Metering Pillow Block 
2—Plastic Liners for Bearings 17—Valves with LIinterchangeable Coll 
i—Plugs and Receptacles 18—Aerator for Machining Coolants 
4—Intergral Switch Reverses 19—Aircraft Clamps 
5—Double Solenoid Valve 20—Filush Latches for Cold-Weather 
6—Automatic Immersion Heater 21—Variable Delivery Feed Pumps 
7—Vibration and Shock Mount 22—-Coupling Has Tri-Lobe Members 
&8—Midget Solenoid Valves '3—High-Tensile Barrel Nut 
9—Fuel Pump for Aircraft 24—Vibration and Leakproof Screw 
10—Lightweight Solenold Valve 25—-Three-way Magnetic Valve 
11—Installed Without Rivets or Toole 26—Latch for Heavier Doors 
12—Backstop Clutch With Full Sprag 27—-Aircraft Accessory Drive Units 
13—-Temperature and Pressure Control 28—Casters for Uneven Surfaces 
14—Clutch for Limited Space 29—Pump Has No Seals or Stuffing Box 
16—Dehydrates and Filters Air 30—Fume-Tight Sanitary Faucet 
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31—Lubricant Measuring Valves 
32—Fittings for Flexible Pipe 
}—Motorized Gas Valves 
34—Powdered Iron Bearings and Parts 
$5—Clutch-Coupling for Over-Running 
}6—Tipping Over Actuates Switch 
37—Explosion-Proof Switches 
}8—Subminiature Tube Shields 
{9—Rotating Selenium Rectifier 
40—Molded Three-Prong Male Plugs 
41—-Low Amperage Motor Protectors 
42—Snap-Acting Bimetal Thermostats 
43—Data Transmitter or Receiver 
i4—Vacuum Gage Operates On AC 
45—-Chemical Motors of 3 to 150 Hp 
16—Thermostat With High Load Rating 
47—High-Temperature Potentiometer 
48—Relay Operates As Stepping Switch 
19—-Sealed Adjustable Time Delay Relay 
50—Servo Magnetic Amplifier 
5l—Solenoid Contactors 
52—Low-Torque Potentiometer 
53—Direct Drive Fan Motors 
54—Engine of 252 to 290 Hp 
55—Sub-miniature Potentiometers 
56—Small, Lightweight Dc Motors 
57—Subminiature Variable Capacitor 
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59-——Noise Filter for Small Motors 
§0—Explosionproof Automatic Controls 
61—Magnetic Servo Amplifier 
2—Electrical Receptacle 
Sub-Miniature Jack and Plug Set 
64—Snap Switch 
65—Industrial Thyratron Tube 
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67—-Dynamic Force Gage 
68—Three-Phase Heating Element 
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Long-Barrier Connector 
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74—Timer with 1 Percent Accuracy 
75—Totally Enclosed Fhp Motor 
76—"“Cans” for Electronic Equipment 
77—Motors in Frame Sizes 15 and 18 
78—Fhp Motor for Appliances 
79—Digital Time Delay Generator 
80—Potentiometer with High Linearity 
81—Subminiature Ceramic Capacitor 
82—Bell Timer Switch For Up to 2 Hr 
83—Potentiometers for Prototypes 
84—-Magnetic Servo Amplifier 
85—Hydraulic Motor 

&86—-Radial Hydraulic Pumps 
&87—Solenoid-Operated Four-Way Valves 
88—2,000 Psi Hydraulic Cylinders 
89—-Spring-Loaded, Relief Valve 
90—Relief Valve Reduces Weight 

91 Air Control Valve 

92—-By-Pass Flow Regulator 
93—Spring Return Air Clamp 
94—-Power Machine Control 
95—Adhesives Require No Catalyst 
—Woven Glass Tubing 
97—Heat-Resistant Decals 
98—Allyl-Phenolic Linings 
99—Markers Withstand 300F Heat 
100—Flat-Top Plastic Conveyor Chain 
101—Acid-Resisting Packing 
102—Glass Fiber-Polyester Laminate 
103—Weldable Aluminum Alloy 
104—Adjustable Bore Gages 
10 Vertical Drawing Board 
106-—Valve for Gas or Liquid Testing 
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108—Portable Drafting Outfit 
109—Direct-Reading Torque Meter 
110—Stroboscopic Vibration Testing 
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112—Microfilm Enlarger 
113—-Fluorescent Adjustable Triangle 
114—-Reference Standard Instrument 
115—Eliminates Rubber Stamps 
116—Pipe Surface Thermometer 
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117—Counter For Field Use 
118—Analyses Micro, Macro Samples 
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120—Indicating Controller 
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149—Hydraulic Pumps and Components 171—Air and Hydraulic Cylinders 178—Delay Lines 

150—Wire, Cable, Insulating Tubing 172—Tool Steels 179—Miniature Chain and Sprockets 
151—Perforated Metals 173—Lawn Mower Motors 180—Strainers and Relief Valves 
152—-Mercury Vapor Lamp Transformers 174—-Load Center Transformers 181—-Battery Connector 
153—Multiple Signal Generator 175—Power Transmission Belt 182—Combination Filter and Dryer 
154—Shaft-Mounted Drives 176—Stepping Relays 183—-Plug-mounted Industrial Relays 
1556—Hydraulic and Pneumatic Valves 177—Needle and Globe Valves 184—-Tool Steels 

156—Water Jet Eductors 
167—Industrial, Automotive Forgings 
158—-Clamps, Brackets, Clips 
159-—Variable Delivery Pumps 
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Squirrel cage motors, slip ring motors, synchronous motors, 
repulsion induction motors, capacitor motors, direct current 
motors .. . open, enclosed, splash-proof, fan-cooled, explosion- 
proof... horizontal or vertical for all phases, voltages and 
frequencies .. . in single speed, multi-speed and variable 
ets hfe Me sli Me Mh sliseli Mi leisle( Me Melt ate ale Met 
tures .. . with 5 types of gear reduction up to 432 to | ratio... 
with electric brakes . . . with mechanical and electronically- 
controlled variable speed units .. . with fluid drives .. . and 
for every type of mounting .. . Master has them all and so 
can be completely impartial in helping you select the one best 
motor drive for YOU. 

And all of these, the electric motors . . . the electric brakes . 
the fluid drives .. . the gear reduction units .. . the variable 
speed drives .. . all are designed so they can be easily com- 
bined together to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT mounting features in one compact 
power drive 

That's the horsesense way to use horsepower whether you 


want |/, horsepower or 400 horsepower 






THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





ELECTRIC MOTORS 
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How fo maintain extreme spindle precision 
from low to very high speeds: 
TIMKEN’ bearings with semt-flexible mounting 
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A SPECIALLY DESIGNED bearing carrier permits 











HE Timken Company has an ingenious solution 

to the problem of maintaining a high degree of 
spindle precision in machine tools. At high speeds, 
bearings expand. Normally this would cause the 
bearings in a precision mounting to tighten up and 
become excessively preloaded. But engineers at the 
Timken Company have developed a semi-flexible 
mounting. The rear spindle bearing is mounted ina 
special carrier. The carrier is designed to permit 
the rear bearing to expand radially while the entire 
spindle assembly expands longitudinally. As a result 
the desired bearing setting is maintained under all 
operating speeds. Extreme spindle accuracy is main- 
tained at all times. 

Timken® taperea roller bearings with these mount- 
ings have been applied to the spindles of many types 
of machine tools with great success. Of course not 
all machine tool spindles are required to operate at 


NOT JUST A BALL (>) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


bearings to expand at high speeds, assures 
extreme spindle accuracy at all times. 


high speeds and over a variable range of speeds. The 
conventional Timken spindle mounting is entirely 
adequate for most machines. 

Whatever your requirements, there are Timken 
tapered roller bearings to meet them. If not we'll 
find a new way, as we did when machine tool build- 
ers originally asked for precision bearings. And as 
we did when they asked for greater accuracy, which 
led to the famed Timken “O” and “OO” bearings. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”, 
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AND THRUST LOADS OR ANY COMBINATION 





